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HELP, A MULTI-MATERIAL EULERIAN PROGRAM FOR COMPRESSIBLEFLUID 
AND ELASTIC-PLASTIC FLOWS IN TWO SPACE DIMENSIONS AND TIME 

VOLUME II: FORTRAN LISTING OF HELP 

ABSTRACT 

Volume II is a complete FORTRAN IV listing of the HELP program, the 

backgro1.md description of which is contained in the preceding-volume I. 



3SR-350 

The language used in the following version of the HELP 
code is FORTRAN IV with one exception. To minimize the length 

of the listing, the common, dimension and eqqivalence state
ments are listed only once at the beginning and are assumed 

to be inserted in routines in place of the nonstandard state
ment, INCLUDE COMDIM. This program has been run on the 

CDC-6600 as well as the UNIVAC-1108. 
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I c THIS SECTION IS INSERTED IN EACH ROUTINE IN PLACE OF. "INCLUDE COMDlM" 

2 c ••••••••••••••••••••••••••••••••••••'''''''''''''''•''''''•'~'''•'PHl 20 

3 0 I11~NS I nro ,,HX C 2SCO l1 AIXC250Cl, Ul25001, 

-..F '4 VllSOClt PC25001 1 Mfl AG I 2S00) 

··! s c 
6 DIMENSION :WI r;O I i xxt52h DAISC)t 

7 I VD~IS2,, TAUISOI, F'ROI'CSU) ,· 

j.~ 
9 2 CRACltSOI t PRtSOI 
9 c 

10 Cdi'IENS I ON Y C I 00 I, Y T II 02,1, OYtlODit 

II ' I 00Y(IC21t f"LEF'T (1 00 l 1 YAHCI 1001, 

12 2 SIGCC 1001 t GA"'C(I001 1 Ul.l200, t 

13 3 Pt.llOOI 
)'I c 
tS DIMENSION SNI'I C SO It STBISOI t UKCSUtll, 

I 6 I VKcSC,llt RHOCC;0,31, szzcso,3J, 

17 2 SRR(SQ,31t SRZCS0t31 1 rzicso,JI, 

)8 .. ·~ . . 3 ERP.IS0t311 ERZ 150·t31 

19 c 
20 DIMENSIOrl · FIUCTPC'It2SOI t FRACRT('l,2SOI 1 TXI'l 1 'l001 1 

21 1 TYC'It'IOOit PRS!3ellt t;NSI3 1 llt 

22 2 PACX13tl0lt PACY13t101, MPICKillt 

23 3 MPI\CC3lt.· RHOJNCllt 5St£NI3.Jt 

2'4 ... UUR C 31 t VVAC31t CSQ~I31t 

25 s V0Lt3lt r>SQRC31 I CEL.P I 3 It 

26 6 AM0t;13lt RMV I 31 t cZEROillt 

27 7 STEZ131t ·sTI<:II31t STK21llt 

29 e SAMMY(llt SOELMf.llt SOELE.Rillt 

29 9 soEL.EscJI. SDEL.ETillt SGAMCI3 1 1001 t 

Jl) • SSIGCIJtlOOit N!o1PI'il 

3 1 c 
31 DIMENSION IIALUEI'tll1 PK 11 S) 

33 c 
Jlj c ••• 7.•sTORA<>F: EQUIVALENCES PHJ !;60 

JS c 
. 36 . COMI·lON- Z II) tCYCLE· ,pr tNUMSP ,NF"RELP 1 NDUMP7t 

37 i ICSTOP oPli!T t TOPMU · ,RTMU tUN I 1 1 t1UHREZ 1 £TH 

39 2 KlJNJTR tiPP ePRCNT ,KUNITW tXMAX ,NZ 1NREZ 

39 3 IGH tUN22 I U~i23 1 0M IN tUN2S , DT N.A ,CVJS 

'10 " UN28 eUN29 tNC 1 UNJI tNRC ,rrux ,lMAXA t 

'II s JMAX tJMAXA ei(MAX ,KMAXA oBOTM 1 t!OTHV 1 NUMSPr, 

..... 2 6 MAPS tNUMSCA ti'RLIM · ,PRDELT tPRFACT til • 12 

'13 7 IPCYCL ,TSTOP eHLA~f ol'if"L.AGL tUNSJ .I VARDY 1 \IT 

.... 8 N6 tRTt' tRTMY ,UNS9 eNID , N l I ,GAMMA • 
'IS 9 TClPM 1BDT"'U oUN6S 1 TOPMV tNSIOES 1 NI·1A T ,cYcNX 

'16 cOMMON cYcP~o~3 t REZF'CT ,NTRACIII eNMXCLS tOEIOUIIIO 1 UN7& 

'17 I f(l( I ~JEC YCL t ,.rTPMX oGLUEO oUVMAX ,rncc 1 UN82 

·- .. a 2 IVAROX eT oEMJN 0 PMJN tiNTER ' I tJ • 
'19 3 I( '"' tN 1 UN93 tUN9'1 I REZ 1 NO DUMp t. 

"' !;0 " UN97 1 UN96 , u~:9 9 ,EVAPM tEVAPF.N ,t:VAPHU 1EVAPMy 1 

- i 51 s EZI'H2 tUNICS tVNI06 1 UNI07 tUN lOB eUNI09 1 R0EPS 
..,; 52 6 UNII! tUNI12 1FINAL tUN 1 1 'I ·tMB8B ,MSB 1 UNt·l7 ' 

I S3 7 NAOD ,MINX ti-IAXX 1 M INY ti1AXY ,I EXT II I JEX TY • 
I 
I 
. ,, 
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. S'f 
ss 
56 
S7 
59 
S9 

c 
c 

60 c -·-

f! UN12S 
q EOR 

(0'1MON 
I UN1'1S 

6 l 1 
62 2 
63 3 

6'4 " 
6S S 
66 -. -··-- -·- 6-
b 7 7 
69 a 
b9 9 
7Q c 
7 1 c 

c 

c 
c 

c 

·cOMI10N 
I 
2 
3 

" 
COMMON 

I . 
2- -

tUIU 2fl · 
tEOT 
5HB 

tEMOT 

tSSI 
.roe 
tXIENR<i 
•JCENTR 

t5S2 
,EMOR 
,XKENRr, 
,RADIUS 

••• Ol~E~Sl0NEO ARRAYS 

PI(, 

YY 1 

oox, 
At1X 1 

Tt.U, 
Tx, 
CZE~O, 

At'O~t 

PA(l(e 

xx, 
' coy' 
. ux, 
ULt 
T y' - -
STKlt 

· SSIEN, 
PHY 

u, 
PL ·, 

·- NMP 1 

STK2 ~ 
· ·· UUR, 

••• NOM•DtHENStONED VARIABLES 

C'I'C 1 

KAt 
NK,~VO!Dt 

SoT, 
I'ISA, 

ENERGY, 
KRt 
NPR!NTt 
SUM, 
wsa, 

ERDUMPt 
.MAt HFKt 
NR, 
TiiOPl, 
wsc, 

eUHIN 
tOXF 
tXTENRG i 
tBB'-R 

· tSS'I 
'OYF' 
tUN I'll 
tEM08 

-· -· -;--···. 

v' .. 

RHOINo'
STEZt 
VYA, 

1 3' 
110, 
PlOTS, 
VRR, 
wsx, 

RHUt 
··-HPACt 

IF'S I t 

MR, 
PRESUR, 
VAe0VE 1 

WSYt 

tPRTIHEt 
,UNt38 
1 DT11IN , 

MFLAGt 

IFS2t 
-NERR, 

RHOW, 
ws, 
LAST 

SJEllt2SOii 
SAMI'Yt3,2SOI, 

RHOZIJOI, 

XMt.SSI3 1 2SOI, 
SAMHPI3 1 2SO:I, 
CNAUTI301 1 

RH01'f 1 2S01 1 

Pl.flllh 
HATilOI 

72 
73 
7'f 
7S 
H 
77 
78 
79 
eo 
61 
82 
Rl 
8'4 
8S 
116 
£\7 
88 
!\'l 

90 
91 
92 
93 
9'1 

9S 
91. 
97 
98 
99 

COMMON · IF.:LPLI STRSZZI2SOO), ~TRSRRI2S00lt STRSRZI2S001 

100 
1!:11 
102 
103 
JO'I 
\GS 
lOb 
1(17 

c 

c 
c 
c 
c 
c 

c 

c 
c 
c 
c 

c 
c 
c 

COMMON API 10001, ~PIIOOOI 

••• NOTE THESE MISCELLANEOUs VARIABLES ARE DIMENSIONED 
FOQ A uRIO WITH l MATERIAL PACKAGES AND SO COLUMNS 
ANn lOO RO'NSo 

COMMONIHISCI VLflltXMASI2 1 31,SSJEI2,JI,XRHI2 1 3) 1 PQC'f,81 1 

1 "lF'GREZIISOl,REZAtUC1SOloRE2AJXIIS01 1 

2 ~ElxMScl,J~Olt REZSIEI3o1501, REiRHQ(q,tSOI 

••• Tnf F'OLI.OWJNG E~UIVALENcES MAKE AVAILABL~ 

lll!"lo YIOlt Dli(Oit DY!OI 

EQUJVALF.Nr.E IXXI21t Xt1ll 1 IYYI2l 1 Yllll 
E~UJVALE~CE loDXt21, DXtlllt lbDYI21, OYilll 

••• SPECIAL EQUIVALENCES FOR COT ONLY 

EGIUIVALFI~CE IPL,DELPI, IPLI6l,ONSI, IPL12JI,P~S), IPL(l6leC5'lRI, 
I IPLI'12ltVCoLlt IPLI'4SieWSQRl 
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lOB 
109 
II 0 
Ill 
112 
I 13 
l Jlf 
I I !> 
116 
117 
JIS 
11 9 
1.20 
121 
122 
123 
12'1 
125 
126 
127 
l2E' 
129 
tlO 
J 31 
132 
133 
13'1 
13S 
136 
.3 7 

. 138 
139 
1'40 
I'll 
1112 
1'13 
J'llf 
J'l!> 
1'16 
1'17 
1'18 
1'19 
ISO 
IS I 
152 
tS3 
ISlf 
ISS 
I ~6 ··· 
157 
1~8 

159 
160 
11>1 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

. I 

••• SPr.CIAL EQUJVALENCES FOR EDIT AND HAP 

~QUIVALENCE IUt.ePROPI 1 IYALUE,P~tCRAOI 

[QUJVALENCE CJCENT~oJPROJI 

••• SPF(IAL EQUIV~LENCES FOR PHJ ONL~ 

EQUIVALENCE 
J 

· CP 1 SN~)·1 
IPIZSII 1 UI( 1 EHRI t 

CPPOII,SRZio 

C P·l S 11 t ST B I 1 1 P 110 I I t RHOC I t 
(PI11011 1 VKtEZV 1 CPISSlltERZ.It 
(PI8SJI,SRRI~ CPilOOJioSZZI 2 

••• SPECIAL E~UIYALENCES FOR INFACE 

IP,FRACTPio 

••• SPECIAL EQUIVAL~NCES FOR PH2 ONLY 

EQUlYALf.NCE 
i 

CUliiOII,'t'AHCit 
CPt.IIOIJ.,SIGCit 
CPC'+I oSDELERio 
IPII.OitSOELMio 
CPC 161oSGAHCio 

2 
J 

" .. s 

IULtFLEFTie 
IPLtGAMCI, 
tP,SDELETlt 
!Pc]),SOELEBit 
C f'. C I 3 I , 5 A 1111 'I' I 1 
(P13161 1 SSJGCI 

C 1 I I It I 1 I I I I I I 1 t I I I I I t I t I I I I I I I I I I I I I I t I I I I I I I I I I I I I 1 I I I I • I I I t I I I I • 

c 
C END Of COMMON 
c 
c.... .. ••••••••••••••••••••••••••••.••••••••••.••••• ~ ••••••••••••••••••• _ ••• 
c 
c 

c 
c 

c 

( 

ENC 
BLOCK DATA 

HORHAL DENSITY AND SOUND SPEEO COEFFICIENT 
19 MATERIALS LISTED IN EQSTo 

cOMMON 
l 

••• OE'F"INES 
FClFJ THE 

/tlliCf l.L/ SIEI3,250it XHASS(3 1 2501 1 

SAHPYI3,250it SAHHPC3 1 2501o 

RH0l'f 0 2501~ 
PLt.(Jio 
HATI301 .2 

DATA 
RHOZilO), CHAUTI30io, 

IIH~DZCKI 1 K•Iol91 
/l9oJ7 0 8o9o7ono2 1 79olo8,q,s,~•9ol0o2ol lo7o 

~ tlol, ~9, 2o7o 2o7t lo97, .1•7• 2olo 2o8t 2.7. 2o~/ 
I 
2 

DATA 
l 
2 
J 

" END 

ICNAUTCICloiC:ialol91 
/q,~JfSo 3o9SE5o 
'~•t.JE'.So SoiSESo 
Z•SBESt 2•S8ESo 
3~8S£5o 3o·37E.S/ 

q,o3E~. 

2oJ3E~, 

2o211E~o 

So27ESo 
2•03E5t 
Jo63ESo 

8o06ESo 
2o89ESo 
3•'+9E!>t SoSJESt 

SUBHO~TINE'. ~DoTCR 

••• ADD MATERIAL TRACER 
JNCLllQE COMn.J.'! 

P1111TICLES IN A .SP.EC!FtEO REGION, 

C ••••••••• FIND Tw~ ~NEA IN WHICH TRIICfRS ARf TO .~E ADDEO• 
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·t6Z 
163 
16'1 
165 
166 
167 
168 
169 
170 
171 
172 
173 
17'1 
175 
176 
177 
178 
179 
J80 
I B I 
182 
lt'J 
IB'+ 
tfiS 
I fit. 
tB7 
tiiB 
189 

I 

190 . 
I 91 
192 
t93 
,,~ 

!95 
196 
197 
19& 
199 
200 
201 
202 
203 
2(•'1 
205 
206 

. 207 
2C~ 

2(i9 
210 
;,> I I 
212 
213 
21'1 
215 

I 

L 

c: 

c 

JFCNADD 1 EU•OIRETURN 
IFCHINXoLTotl~lNX•l 

JFI~I~X,GToJMAXIMINX•IHAX 

IFIHINYoLloliMINY•I 
IFIMI~Yo6ToJMAXIMINYaJMAX 

IFIMA-~oGT•JM•XlHAXX•IHAX 

JFCHAXYoGToJHAXIHAXY•JHAX 
~RITfi6 1 81NADr,~INX 1 HAXXoHINYoHAXY 

8 FORMATI//l'IH SUSROUTJNE ADDTCR HAS BEEN CALLEDt/tBH NADD•• 
tl'lo7~ MINX•ol3o7H HAXX~ollo7H HyNY•tllt7H H~XY•,Ilt/11 
XMIN•XIMIN~-1) 

~~11A•X ( MAXX l 
.·. YHIN•Y I ~11N'-ll 

YMAX•VI MAX Y l 

C ••••••••• OlLETE ~Ny OUPLICATED TRACER~• 

c 

( 

00 6 L•1 1 NVOJ[!· 
NP•~lMP I L I 
tFIHPoLEoliGO T0-6 
ll•l 
TXTMPaTXILoNI 
TYTMP•TYiloNI 

2 N•N+I 
tFIABSITXTMP•TXILoN)IoLE•O•tANDoABsCTVTMP•TYILtNli~LE•OoJGO To 3 
JFINoLToNPIGO TO I 
GO TO 6 

l t-~PoNI'•I 

N~lriLI•tlP 

JFINoLEoNPIGO TO 'I· 
T ~ I L , t1 I • 0 • 
TYIL 0 NJs0o 
GO TO 6 

.. oo s t!•N I NP 
TXIL,MiaTXIL 1 ~+11 

·· ~ TYILeMisTYILtM+II 
T Jt I L t ~l P • I I • 0 • 
TYILd•P+II•Oo 
JFINoLToNPIGO TO 2 

6 CONT!t.U£ 

C •••••••••• NAOOoLToO 
C •••••••••• NADDoGToO 
c 

INTERPOLATE US!MG CELL COORDJNATFS• 
INTERPOLATE USING PHYSICAl coORDINAlESo 

ITFLAC.•O 
JfiNA00 1 LT•OIJTFLAG•l 
lfiiV~~OXoEOoC•ANOoiVARDYoEQoO)ITFLAG•i 

~lAP• I ABS I UtDD I 
DO 110 LPASst,2 
00 10(1 t:tll•l ~~•VOID 
r•P=NHPir:NI I 
!F!NP,LEoOIGO TO 100 
T X SA V. Til I fj N I , I 1' 
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)-

-~ 

·216 
217 
218 
21• 
220 
221 
222 
223 
22'f 
21'5 
226 
227 
228 
229 
230 
231 
232 
233 
23'+ 
23S 
236 
2J1 
238 
ZJ9 
2'+0 
2'+1 
2'+2 
2'+3 
2'+'4 
2'1S 
2'+6. 
2'+7 
2'+8 
2'19 
2-;o 
251 
252 
253 
25'+ 
25S 

. 256 
zs7 
z5a 
2S9 
260 
261 
262 
263 
26'1 
21>5 
266 
267 
268 
H9 

c 

T'fSAYaTYIHNJ ,1 I 
"'"SAV•1 
KI•O 
HPI.US•O 
00 90 13Ha•lo~IP 

Htll•l315 
lfiNNJ,[~oNVO!OJ MHI•NP-HHI+I 
MP•Mr11 +11f'LUS 
K2•k1 
r.I•O 

C ••••••••• OETERH!NE ~H!C~ CELL TRACER~ LIE INo 
c 

c 

"1 T P • ftl T I T ll. I rm 1 , M f» I I 
JTP•fHTCTYINH!eHf»ll 

t ••••••••• ff THIS CELL !5 NOT IN THE ~RID, GO TO 80o 
c 

IFIIff»oGToiHA~oOR•JTPoGToJHA~IGO TO 80 
c 
C ••••••••• FINO THE PHYSICAL CO•ORDINATES OF TH! TRACER, 
c 

c 

XTX•XI!TPI+I~XINN1tHPI•FLOATCITPII•DXIJTP+lt 

YTY•YIJTPJ+ITYINNioMPI•FLOATIJTPII•pY(JTP+() 
TXT•TXINN!oHPI 
TYT•TYINNioMPI 

C ••••••••• IF THE TRACER IS NOT IN THE AREA IN WHICH TRACERS 
C ••••••••• ARE TO BE ADDED• GO TO 80o 
c 

c 

JFIXTXoL~oX~tNonRoXTXoGEoXXHAIGO Tn 80 
JFIYTYoLToYMlNoORoYTYoGEoYHAXIGO TO 80 
K 1•1 

C ••••••••• If THE PRr.VtoUS TRACER WAS NOT IN THE ARF.Ao GO TO 70 •. 

c 
c 

JfiKZoEQoOI GO TO 70 

C •••••••••• !F T~O CONSECUTIVE TRACERS ARE BOTH ON THE 
C •••••••••• AXIS, 00 NOT INTERPQLATE 6ET~EEN THEMo 
c 

c 

IFIIXTXoLEoOooO~oYTYoLE•D•I•ANOoiXTXloL[o0ooOR,YTYI.(E•DoliGDT07Q 

NAOO•t NT I FLOAT I NTR IIC R I •SQIH I IT XT 1-T X T I .. 2+1 TYT I• T YT I ••211 
NADD•MINDIN~nO,NI\~1 

lfC~AOOoLEoOI~O TO 70 
l F CLP,\S,EQoZI••PLUS•HPLUS+tHOO 
NNMP•NMPINN11+NA~a 

C ••••••••• IF THERE IS NO HOR~ ROOM FOR N£~ TRACERS, GO TO 120• 
c 

c 

lfiNNMPoGToNTP~~~~O TO 120 
NMP C Nt~ II•NNt~P 

C ••••••••• SHIFT ALL TRACEHS NHICH FDLLO~ Up tN THE ARRAY 
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271) 
Z71 
272 
273 
27'+ 
27S 
276 
277 
27!! 
Z79 
280 
281 
282 
283 
28'1 
2BS 

286 
287 
108 
289 
290 
29 I 
292 
293 
29'1 
295 
296 
297 
298 
299 
30.0 
301 
302 
303 
30'1 
JOS 
306 
307 
308 
309 
310 
3 I I 
312 
311 
31'1 
liS 
316 
317 
318 
319 
320 
321 
HZ 
323 

· C ••••••••• &Y NAOD ,LAC£5e 
c 

c 

JFILP&SoNEo21~0 lO 70 
DO 10 JII•HMI,NP 
Hli•NMPINNII+~MI•lll 

MT2•MTI•NA0D 
Tlt11'4Nt 1 Mlli•TlfiN~lloMTZI 

10 TYINNI 1 ,.Tli•TYINNiof'IT21 
DO 1'>0 111•1 1 NAOD 
MTI•III+HP•l 
IFIITFLAGoEOotiGO ToSS 

c ••••••••• FIND THE PHYSICAL CO•ORDINATES OF THE NEW TRaCERS 
WHICH ARE TO BE ADDEOo c ••••••••• c 

XADD•XTXI+FLOaTIIIIJ•CXTX•XTXII/FLOATINADD+tl 
YAOD•YTYI+FLOAT(Jlii•IYTY•YTYli/FLOATINADD•ll 

c 
C ••••••••• FIND ~~!Ch CELL THE NEW TRACERS WILL LIE JN, 
c 

c 

DO 20 I•I.II'IAX 
IFI~AOOoLTo71J)Iij0 TO lO 

20 CONTINUE 
30 DO '10 J•I 1 JMAII: 

IFIYAOOoLToYIJIIGO TO SO 
'10 CONTINUE 

C ••••••••• DETERMINE. TX AND Ty FOR THE NE~ TRAc;ERSo 
c 

c 

'lo 0 T X I N ~J I , M T I h F L 0 AT I I " I I + I X ADD • X I I • I 1 I I 0 X I I I 
TYINNio~TII•FLOATIJ•ll+fYADO•YIJ•III/OYIJI 
GO TO 60 . . . 

C •••••••••• FIND CELL COORDINATES OF NE~ TRACER~ 

C •••••••••• IF INTERPOLATING BETWEEN CELL COORo(NATESo 
c 

c 

SS TJCNNI 1 Hlii•TXTI+FLOATIJIII•ITXT•TXTII/FLOATINA00+1l 
TYINNI 1 MTli•TYTl+FLOATIJJlletTYT•TYTII/FLOAT(NAOD+ll 

60 CONTINUE: 
70 XTXI•XTX 

YTYI•YTY 
TXTI•TXT 
TYTI•T'I'T 

80 CONTINUE 
IFI1'1MtoEQ,HMS.tlllGO TO 90 , 
lFCABScTXT•TXSAVI•LEoOooANDoABScTYf•TYSAVI~LE~D,JKl.•l 

tFIKioGE•OIGO lO 90 
KI•O 
IFI~MioGEoNPIGO TO 90 

C •••••••••• THIS 114'i THE LAST POUlT OF a SUBPACK.AGEo FIIIID THE 
C •••••••••• COOROIIIIATES OF TriE FIRST POINT OF Tri[ 1\JE~T SUBPACKAG~• 

c 
MMSAV•'1MI+I 
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'. 

3211 
32S 
326 

. 327 
J28 
329 
330 
331 
332 
333 
3314 
33S 
336 
337 
339 
339 
3'40 
3'11 
3112 
3'+3 
3'+'1 
3~S 

3'16 
3'17 
3'19 
3'1~ 

3SO 
lSI 
JSZ 
353 
3'i''+ 
355 
)56 

35.7 
358 
359 
360 
361 
362 
3ol 
36'1 
JoS 
366 
]67 

J6!l 
369 
370 
371 
372 
37l 
37'1 
375 
374 

377 

MTI•HHSAY+HPLUS 
TXSAY•lXCNNl 1 MTll 
TTSAV•TTINNitHTll 

90 CONTINUE 
IF' Cl.P AS t N£ • 21 NHP. { Nl\1 I 1•111,0 

100 CONTJ"'UE 
JJO CONTINUE 

NADO•O 
'RETURN 

120 WRIT£16 1 1301~~ltNHI 1 N~MP,NTPMX 
130 F0RMATC1Xt'I7H£~~0R JN ADDTCRe NUMAE~ OF TRACERS IN PACKAGE tilt 

t?ZH EXCEEDED •TPMXo. NMPI,lltl") •tlltt9H NTPMX •Lllfl 
NMPCNNII•NP 
RETURN 
END 
SUBROUTINE CA~OS 

C ••• REa?S INPUT FROH CARDS lNIO ~~ANK cO~HON• 
OIH~NSidN T~9LEilltCAROI71tLA8L£Cll 

COMMON TASLE 
EQUIVAL~NCECT•SLECII~LABL£1111 

JNP[RR•O 
*RITE (in801 

IO READ 15,901 J~N,tLOC,NUHWPC,(~ARD(J)tl•I,NUMWPCJ 

~RITE 16tl001 JENOtLOC,NUHWPCtfCARO(IIri•J,,UMWPCI. 
IF' INUHWPCo~Toll GO TO SO 
JF' (LOCoLT•ll GO TO 70, 
DO 30 t•I,NUM•~C 

J•LOC+l•l 
JF lltNnoNE,ZI GO TO ZO 
LABLEIJl•IF!XIC~AO(ll) 

GO TO 3D 
2o iABLEIJI•CAADII~ 
lO CO~TINVE 

'tO t'F ( JENOoNE:oll GO TO 10 
IF II~P~RRo£Q,OI RETURN 
STOP 

So JF CLOCoNE,OI G~ TO 70 
DO i>O Jal,7 
IF' ICAijDI!loN£•0el GO TO 70-

40 CONTINUE 
'NAITE (6tl20t 
GO TO '10 

7o WRITE (6r1101 
tNPt:RRill 
GO ro 'IO 

C Foq"ATS 
( 
BO fORMAT 1/18H !~PUT CAROS///1 •o FORMAT llltiS,JltOP7E9•'1l 
\on FORMAT (IH lq,J7,ll,1~7El't•bl 

ItO FOAH~T (//~2~ •t•• ERROR 0~ PRECEDtNG DATA CARD •••••••11 
121 FORH~T (//IBH BL\~K CA~D ••••••11 

e:No 
SUB ROUTt NF., COT 
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378 
379 c 
3110 c 
31.11 c 
382 c 
383 c 
38'4 c 
l!IS 
386 
387 
3.8 8 . c 
38'J 
390 .. 
391 c 
HZ 
393 
39'4 
39S 
3'96 
397 
398 
399 
'400 
'401 
'102 
'403 
'*IO't 
'fOS 
'106 
'107 
'108 
'109 
'IICI 
'Ill c 
'112 
'Ill 
ttl 'I 
'liS 
'116 
'117 
'118 
'119 

00 !; K•l tiCHAX 
PIKI • Oo 

S CONTtNU[ 

6 TRIAL•O• 

.. ~CHECI( COURAitT CONOrTIOtt AN,D PARTICLE YEL~CtT'l, 

•••RECORD I AND J OF ZONE WHERE oT 15 coNTROLLED,. 
•••FIRST CALCU~ATE PRESSURES fRO" EQ• OF STe 

· SRATIO• 1,£+38 
. ••~SC WILL 8~ HAXJHUH U OR Y 

\'ISC•Oo 
00 60 l•lell 
K•l+l 
1)0 60 J•1.l2 
VCfLL • TAU(.I•tiyiJi 
HHOW ~ AM~(KJ/VC[LL 

IFIRHOWoLEoOol 60 TO 60 · ,. 
tiFI\•I~FLAG IK I 
JFthFICoGTolOOI IO TO 7 
N•MATIMF'IO 

'I ENERGY • AIXIKI 
IF!NoEQo201 tWERGY•AMAXliEHINtAIXIKII 
115•1•0 
CALL EQST 
P IIC l•P.RESUR 
JFIMfKoLloiOOI GO To 30 

~ IFIHHO~o~T•RHOILSAV[eHII RHOILSAVE,HI• RHO~ 
JFIP!KioLT•O•I PtKI•O• 
r.o TO 30 

••• ~1X£D CELLo ITERATE TO FINO CELL PRtSSUR£o 
7 h•MFK•lllD 

DO 10 LDioNI"AT 
DO 8 tl•l o 3 
D N S lrl 1 L I ,. 0 • 
PRS(N 1 L) .c Oo 

8 CONTitiUE 
·· t SQR IL I •(J • 

V/St;Rillo:O, 
Cf20. 
Cf21 
Cf22 
'IZJ 
'!2'f 
'12S 
.. 26 
.. 27 
'129 
'129 
'130 
'fll 

·· ·· ··I 0 CO~T UlUE 
c ••• TO SfGIN lNTERATION COMpUTE TWO PRESSURES F'OR EACH 

MJTEklAL !N THE CELL USING •11 DEN~ITIES CALCULATED 0~ 

LAST CYCLE. AND l21 THOSE DENSITIES INCKEASEU BY ONE 
PEPCE~T• 

c 
c 
c 

JTC•O 
tiH•O 
DO I I L•l oiiM/ T 
IF!~~ASSCloHI.LF•O• ~OW~ R~OtL 1 HioLE•Otl GO.TO tl 
CNSI2 0 L) • P~~IL 1 MI 
LSHE,;L 
,,,..,AT I L I 
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I :- ;; 

1132 
1133 
113'1 
'135 
1136 
1137. 
1138 
'139 
11'10 
'I'll 
11'12 
If 'I) 

If 'Ill 
11115 
11116 
&1&17 
'1'18 
11'19 
1150 
'151 
'152 
1153 
'15'1 
'155 
'156 
&1.57 
'!58 
'159 
'160 
'lid 
'162 
1163 
'16'1 
'165 
'166 
1167 
'168 
1169 
'170 
'1.71 
1172 
1173 
'17'1 
'175 
'176 
'177 
117A 
'179 
'180 
'181 
'182 
'183 
"f!'l 
'IllS 

.. c 
c 
c 

c 

c 
c 

c 

c 

c 

NH•NH•I 
11 CONTI~UE 

••• If MIXED CELL HAS ONLY oNE HATERJAL CN~•llt 

. CC~PUTE PRESSURE AS IF CELL *ERE PURE AND 
~DJUST MATERIAL PENSJ~Y ACCORDING TO SIGN OF PRESSURE 

lfiN~-11 60tl15t12 
I I£ CONTI NlJE 

GO TO If 

12 DO 13 L•l 1 NMAT 
JFIX~ASSiltHioL[•O•I GO TO 13 
RHOVi•ONSI2tLI 
N•MATCLI 
I"S•i.o 
JFIRHOWIRHDZINioLT•loOI ~S••IoO. 
E.lliERGY•SIEILt"l 
JFithEQo201 P'ERGY•AIUXI IEI41NtSIEII ,HI I 
CAll EQST 
~RSI2 1 LI • P~ESUR 

••• ~LTER CUPRENT DENSITY BY I PERCENT, COMPUTE ANOTHER 
Pf'FSSL(RE POINT. 

ONSI3 1 LI • RHOIL 1 MI•I•Ol 
RHOh.•OIIISiltLI 
WS•IoO 
JFCRHO~/RHOZI~IoLT•1oOI 

CALL EQST 
PRSI3 1 LI • PRFSUR 

ll CONTINUE 
OETERHINf CSQR CORRESPONDiNG TO TWq pT~ JUST DETE~HINED 

J3l 

135 

••• 
\' Slltl•O • 
Nf'LAG•O 
1\SUH•Oo 
00 Ill LaloNHAT 
JFIXMASSILoMioLEoC•I GO TO 1'1 
!FINFLAG•GToul GO To 135 
(SQRILI •IPRSc2,LI·PR513oLII/IDNSc2,LI·DNS!3tLII 
Y0Lill a ~MASSIL 1 MI/HH0CLtMI 

VSUM•VSUK+NOLCLI . 
CONTINU£ 
WSQRILI •1•0/I~HOIL,MI••z • CSQRllll 
~SUM • ~SUM+X~ASSCL,MI•WSQRILJ 

1'1 CONTINUE 

OP=IVSUH•YCELLI/ISUM 
••• NORH~LIZE O~NSJTJESt CO~pUtE THIRD P~E~SURE POINT• 

00 I 'IS L•l oNI'AT 
JFIXMASSI~o~I.LEoO•I GO TO 1~5 

OV • •OP•~SQRILI . 
VLILI•JoDIRHCI(oki+OV 
IflvLILI•'f.Col ~0 TO 1&1~ 

CSQRILI•CSQRILI•2• 
1\fLAGaNFLAG•I 
JFINflAG•L~oiPRI 60 TO 133 
" R I t f I b 1 3 C 0 I I , J , I T C , P A II , I lo. ~~ A 5 S I N o ··~ I t I) r-. S I 2 , N I , S I L ( , .• , ·M I 1 P R 5 I 2 o N I o 
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lt8b 
1187 
1188 
llfl9 
'190 .. ,, 
14Y2 
'193 
119'+ 
1195 
'196 
1197 
'198 
'199 
soo 
SOl 
502 
SOl 
SO 'I 
StS 
SOb 
507 
509 
SO 'I 
SIO 
5 11 
S12 
513 
Sllf 
SIS 
!H6 
517 
SIS 
519 
520 
521 
522 
523 
5211 
525 
526 
527 
528 
529 
530 
531 
S32 
533 

· S31f 
SJ'i 
S3t!t 
537 
S38 
S-3'~ 

c 

c 

I CSQR(NIIN•IINMAT~ 

tRITEU 1 Z9!ol 
NK•lll~ 

GO TO 180 

l14S CONTitlU£ 

DO IS L•I,NI'IAT 
IFIXH~SSIL1HI1L[o0o) GO TO IS 
DNSII,LI•J•OIVLILI 
RHO I'< • DNS II 1 Ll 
N•MATILI 
WS•I•O 
IFIRHO~/RHOZINioLToleOI WS••loO 
ENERGY » SlEILtHI 
I f I No E: Q • 2 C I P! ERG Y • AHA X I I EM I N 1 S J E It 0 H I I 
CALL EQSl 
PRSII 0 LJ • PRE:SUR 

%5 (OtiT l NU£ 
IFIINTER•EGloOI GO TO 16 
~RJTEI6,ldll II(L~DHSILLILIIPRSILL,LioLL•l~JI,L•l,NHATI 

C ••• BEGIN ITE~ATlON • COHPUTE CSQR USING LAST POINT ANo 
C CLOSEST OF OTHER TWO, 

16 JlC•lTC+I 
Nf'LAG•O 

C ••• tf P Of ALL I'IATERlAL ~LT• PMlN,:SKJP OUT AND 
C AD~UST O~NSITIES BY A CONSTANT ~ACTOR TO EXACTLY FILL 
C THF CELLo 

c 

00 16S L'"loNHAT 
JFIPRSIJoLioGToPHIN oANOo XHASSIL1HioGToO,) GO TO 168 

t6S CONTINUE 
GO TO 28 

168 CONTINUE 
'1<5UM•0 1 

PSUH•Oo 
DO 18 Looi,NiolAT 
JFIXHASSILtHioLEoOol GO TO 18 
IFIHFLAGoGTeOI GO T~ 175 
~SA•AeSIP~SiltLJ-PRSI3tLII 

~Sfl•ABSIPRS!l~L[-~RSC2tLII 
IF!BSBoLTo~SAI GO To 17 
ONSI2 1 LI • ON~I3oLI 

PRS!2 1 LI c PRSI3oLI 
17 WSX•PRSI2.L)•PR~I1tLI 

wsv .. ous 12, L I-nti<; I lt'L I 
JFIA8StWSXIoL~oi•CE•05•ASSIPR5(2•lll .o~. ! 

I A~SI~SYioL£oloOC-05•AB5IONSI2oLII I GO TO J7S 
CSQRILJ•II:Slr./1\<;Y 

J7S C0t1Titll!E 

~SQkiLI•l.Ottn~S!IoLl••z • CSQk!Lll 
~ S U J~ c1·, 5 U M +X~' A c; S I L , M I • !'IS Q R ! L I . 

PSUH•PSUH+PRS<loLl•XMASS!LtMI•WSQRt~l 

P! CO'ITI•IUE 
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I 

I • 
I ;., 

I 

S'lll 
S'll 
SlfZ 
S'll 
S'l'f 
SlfS 

5'16 
5'17 
5'18 
5'19 
550 
551 
552 
C:.5J 
SS'I 
sse; 
5!06 
557 
558 
559 
560 
561 
562 
!;63 
56'+ 
565 
566 
567 

c 
c 

c 

c 

c 

· ••• COMPUTE ~ElG~TEO AYERAG£.P~E55URE, NEW D~NSITIES FOR 
NEXT PRESSURE POINT 

PAY•PSUMI~SUM . 
DO 19 L.•I,N14AT 
IFIKHASSIL.eMioLF.oOol ~0 TO 19 
OVa.SQRCLJ•tPRSCitLI•PAVI 
VLILI•IoO/DNSCieLI+oV 
IFIYLILI•GToOol GO TO 19 
C~Q~ILI•CS&RCLI•Z• 

NFLAG•NFLAG+I 
IFI~fLAGoLEolPRI GO TO 1~8 

NRITEI6 1 3001 ltJ 1 ITC 1 PAV 1 CXMASSINtMltDNSII,NI 1 SIECN,HitPRS(ltNit 
I CSQRCNt,N•I,NHATt 
tiRIT£16 1 29~1 

NKa19 
GO TO 180 

19 CONTINUE 

DO 20 L•I,NHAT 
lfiXMASSILeHioL[oO•l GO TO 20· 
ONSIJ,L) • D~~CZ,LI 

ONSI2 1 L.I • ONSCI 1 LI 
PRSI3 1 LI • PRSIZ,LI 
PRSI2 1 LI • PR~IIeLI 

ONS(I 1 LI•I•O/VL(LI 
RHO~ • ONSIIeU 

568 N•HAT(LI 
569 ~5·1·0 

570 JFIRHO&/RriOZINioLT•loOI WS••loO 
571 ENERGV•SIEIL,MI 
572 )FINoEQo201 E..,ERGY•AHAll·l(EM!NtSJEit~ 0 HU. 
573 CALL EQST 
57'f PRSII 1 LI • PRESUR 
575 20 CONTINUE 
576 IFIINTEI<•EQoOI GO TO 21 
577 ~RITE(6 1 l001 ltJoJTC,PAV,CXMASSILtMitDNSileLI 1 ~JEI~ 1 HitPRSCftLI• 
578 I CSQRILitL•ltNMATI 
579 C ••• TEST If ITERAtiON COMPLETE 
S80 
581 
SAZ 
S83 
5e'f 
585 
586 
S87 
5!18 
5119 
'i90 
591 
592 
593 

c 

21 PSUH•Oo 
DO 22 L•d ,rlM,\T 
lfiXMASSILeMI,LEoOol GO T0.22 
IFIARSIIPAV•P.RSI!oLl)/PAVIo~ToPRCNT) GO T.O 2'1 
IFIPRSIIeLioGToPMINI PSUH•lo 

2 2 C 0 tiT I N U E 
Plt<I•O• 
lFCPSUM 1 GTo0ol PIKiaPAV 
GO TO ZB 

GO TQ 16 l~ JFIJTCoLTolPRI 
ARlTE16 1 29SI 
Y.RJTEI6 1 l001 leJellC 1 PAVoi~MASSILo~I~O~Sil,LI 1 ~1EIL,MitPHSI1~Lit 

r:SQRILl 1 L•IoNr1ATI I 
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S9't 
S9S 
596 
591 
598 
599 
601J 
laO I 
602 
603 
60'1 
605 
606 
6()7 
la08 
609 
610 
611 
612 
613 

NK•28 
GO TO 180 

c 
28 CONTINUE 

C ••• ST~Rf HEW ~ENSITIESo 

( 

c 

DO 29 L•ltNI1AT 
IFIXMASSI~t~I.LEoO•t GO TO 29 
R~OIL 1 MJ • ON~II 1 LI 

Z9 CONtiNUE 
GO TO 30 

30 CONTINUE 
IF IABSIPIKII,LToPM(~I PIKI~Oo 

c 
C ••• CHECK FOR NEGATIVE ~RESSURE, 

IFCPCKioLT•Oo oANOo Cl.EQoiMAX oQR, JoEQoJHAX 
• oOR• ICVISoLToOooANDoJoEQoiiJI PIKI•do 

WS•Oo 
I'ISA•O, 

61'1 C ••• CHEC~ IF C£LL IS MIXEOo 
615 lflllfKoGToiOOI GO TO 33 
616 c 
617 C •••••••• PU~E CELL •••••••• 
618 c 
619 C ••• OETE~MINE IF MATERIAL IS POLYTROPIC GASo 
620 IFIN-201 .l2 1 31t32 
621 ll ~SA• SQRTIGA~MAtA~SIPIKII/RHOWI 

622 
623 
62'1 
625 
626 
627 
628 
629 
630 
631 
632 
633 
63'1 
635 
636 
637 
la38 
639 
6'10 
6'11 
6'12 
6'0 
6'1'1 
6'1S 
6'16 
6'17 

c 
c 

C.O TO 38 
3 2 \l S • 01 AU T I N I 

GO TO 37 

C •••••••• H!XEO CELL •••••••• 

XMcQ, 
Ct;•C• 
DO 35 NoiltNMAT 
XI'IS• XMASSOI,~l 

IFI~HSoLEoO,I GO TO 35 
I'IN=I'IATINI 
1FIMNoNE•101 ~0 TO 3'1 

C ••• POLYTRBPIC GAS 
C •••••NOT~-· HERE WE ·ASSUME THERF IS ONLY ONE SUCH GAS 
C IN THE ENTIRE GRJno 

~SA• S~RliGAM~A•AdSIPIKII/RHOIN 1 HI) 
GO TO 3S 

C ••• NON•POLYTROPJC MATERIAL• 
l'l l(M•XI"+lf.MS· 

CN=CN + CNAUTIMNI•I~S 
l~ CONTINUE 

IFI-M,LE•~•I GO TO 3e 
r;S=C N./ )( M 

37 IFIPIKI.~ToGol ~5c~5 + BRA~•SQRTI~IKII 
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'.... 

.... 

6'1!1 
6'19 
6SO 
6'5.1 
6!>2 
6'5.3 
6SCI 
655 
656 
6'5.7 
658 
6'5.9 
660 
661 
662 
663 
66'1 
665 
666 
667 
6o8 
6o9 
670 
671 

c 
c 
c 
c 
'IQ 

c 
c 

so 

c 
c 

c 

c 
c 

38 ~S• AHAXJ(WS 1 ~SAI 
••• ~S IS SOUND SPEED OF CELL (o 

••• .OIJSR IS MAXIMUM llF RADIAL ~"10 AXIAL VF."L0Crn' OF CELl. K, 
••• NSC STORES MAXJ~UM VELOC)TY 0~ CELLS USED TO DETERMINE 

OTo P~INTEO AS MAXUV, 
~5B•AMAXIIA8SCUIKil 1 A9SI~IKIII 

WSC•AHA~li(SC 1 ~5BI 
WS•i\S+NSB 

••• TRI~L SToRES SUH OF VEL6CtTY ANO SOU~O SPEED USEO 
TO OETE~MINE OTo PRINTED AS HA~CUVo 

IF CWSoLE•TRIALI GO TO SO 
TRJALooWS 
rF IWSoLEoOol GO TO 60 
O~YMlN•AMINtlnXIlltOYCJII 
A AT I 0• 0 X Y 111 N /'115 
IF !AATJOoGfoSRAT!Ol GO TO bO 

••• I AND J OF CELL CONTROLt.tNG OT SIOREO IN NlD AND Nll 
FOR PRINTOllTo 

••• SHATIO IS SMALLEST VALUE CALCULATED FOR RATIO, 
SRATIO•RATlo 

•••END OF It J LOOP 
672 60 K•K+IMAK 
673 UYHAX•WSC 
67'1 C ••• SET F~EE SURFACE NEGo PRESSURES TO Zf.RO, 
675 DC 6'1 K•2tK~A~ 

676 MFK•HFLAGIKI 
677 IFIMF'KoLTolO~l GO To 6'1 
678 M~HFK•IOO 

679 IFIRHO(NYOIOtMl•L~•Dol GO TO 6'1 
6aO IFIPI~IoLT•O•l PI~I•O• 

681 ~'I (0NTlNUE 
682 c 
683 C ••• IF TRIALoLE•O• THERE (5 pROBAALV A~ ERROR fN THE INPUT 
68~- C PA~AMF.TE~S FOR THE JNITrAL YELOCtTYa ENERGr OR OENSlTr 
685 C OF THE P4CKAGE5t OR IN THE X,Y,OXaOY AkRAVSo 
686 
61H 
688 
689 
690 
691 
692 
693 
69~ 

69S 
696 
697 
698 
699 
700 
701 

6S 
c 
c 
c 

c 
c 
7r:; 
111'1 

c 
c 

IF ITRIAL•LEoO•) bO TO 170 
••• IF Fl~AL.[J•OoUS[ STA~ FOR VALUE 0~ s(ABILITY FKACTlON 

IF FINAL,r,ToQoUSC A GEO~[TRJC PROGRESSION NlTH STAB 
AS THF: INITIAL V4LUE Alii!) f"INAL AS T'iE ~ INAL VALUE• 

IF IFINAL•EQ•O•I GO TO 70 
STA6•2otSTA~ 

STAS•AM(NIIST~StFINALI 

DTaSTAB•SRATIO 
IFIOToLE•O•l GO TO ISO 
If ISTA~•LToFINALI GO To BO 

••• AfT£~ STA9,GE,FINAL CHEcK ON SIZE OF DT, oTMIN IS A~ 
INPUT PAQ~METER AND CA~ ~E SET TO Oo 

IF IOT•LE•DTH!Nl GO TO ISO 
CONTI IJU£ 

••• JS CONTHOL•CELL ISOLATEn 
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702 
703 
71J'I 
70S 
706 
7Q7 
701! 
709 
710 
711 
712 

·713 
71'1 
715 
7\b 
711 
71 8 
719 
?7f) 
721 
722 
723 
72'1 
725 
726 
727 
729 
729 
730 
731 
732 
733 
73'1 
735 
736 
737 
7 38 -
739 
7'10 
7'11 
7'12 
7'13 
7'1'1 
7'1S 
7'16 
7'17 
7'18 
7'1q 
7!>1J 
7&1 
752 
7S3 
75'1 
7SS 

K•INll•tl•lt~AX+NlO+t 

WS•O• 
IF I~IOoGToll W5aAHX(K•i) 
If CNIOoLToJM~X) WS•AHXIK+II+WS 
IF IN1loGTo11 ~S•AMXIK•IHAXI+~S 

lf INttoLToJMAX, WSDAflXI~+IMAX)+~S 

If IWSoGToOol Gn TO 90 
C ••• ISOLATEU• SIJ DESTROY tT. 

1\' S" I A I X I K I+ I II fl( I + • 2 + V I K I + • 2 h • S I t A IU II( I 
EVAPMaEVAPM+AMXIKI 
EVAPE~•(VAPE~+WS 

E.TH•ETH•WS 
(VAPMU•EVAPMU+AMXIKI•UIKI 
EVAPMW•EVAPMV+AMXIK)•VI~) 

1 
WRITE 16o290J NIOoNli 1 T,OToTRIALt~~C.UMfN,PHIN 
AMXIKl•O• 
All((K)aOo 
PIKI•Oe 
UIKI=Oe 
IIIKI•O• 
Mf"lc:aMfLA6 f K I 
IFI~FKoLToiOOI GO To b 
M"'Mf'K•IOO 
DO 62 N•loNHAT 
XHASSIN 1 MI •Oo 
'51EIN 0 M) aQ, 

82 CONTINUE 
C ••• RECALCULATE OTo 

c 
----90 

9c; 

c 

c 

c 

GO TO b 

••• tNC~EMENT TIME AND CYCL~. 

T•T•DTNA 
If IT,LT•Col c;O TO \ItO 
NC•NC+l 
C'I'CLEaNC 

••• RfSET hPRINT, NPRINT•I ON PRINT iYCLfSo 
Nt'RlNT•O 

••• DEFINE VELOCITY AND ENERGY CUTOF~S USED fN HAP AND PH,, 
UMJNaTR!AL•ROf.P5 
SlEI'IlN•UMlN••? 
DO 1'10 L"loNIHT 
N=MAT(LJ 
lF!NoEQ.2QJ GO TO 1'10 
WS • RHOliN)•("'AllTOll•UHIN 
PM[N • A~lNICPM[N,•SI 

1'10 CONTINUE . . 
'It ll 1 TE I 6 1 2 8 0 I ~~ C 
WRITE 16o290I NICoNIJoToOT,TRfALoWSCoUMfN,P~lN 
OTNAaQT ' 
GO TO 190 

C ••• Ill TOO SMALL 
IC,(J Nt<a7!> 

GO Tn J,1U 
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.. -
; . 

r ...... 

7~6 

757 
758 
7S9 
760 
761 
762 
763 

c 
160 

c 
170 

••~ T 15 NEGATIVE 

••• OT ~(LL 8E NEGATIVE OR 7EnOo 
... 1(.65 
GO TO 180 
NR•3 
CALL ERROR 

76'1 c 
765 190 RETURN 
766 
767 
768 
769 
770 
771 
772 
773 
77'f 
77S 
776 
777 
778 
779 
780 
781 
782 
783 
H'l 
78S 
786. 
787 
788 
789 
79!l 
7YI 
792 
793 
7'1'1 
HS 
796 
797 
798 
799 
800 
801 
8(12 

803 
80'1 
eos 
1!06 
807 
808 
8('9 

c 
280 FORMAJIIX,SHCVCLEtlSI 

290 FORMAT CI'IH COTtl3t('I,'IH T•,IPEI3,7tSH oT•oiPEI3,7,9H MAXCUV•,I 
tPEIJ•7o8rl MAXUV•o1PE13o7,7H UM(N•,1PE!lo7t7H PMfN•,lPEt3o71 

295 F0RMATI/l3H TP.OUSLE WITH P~ESSUR£ ITERATION I 
3~0 rORHATI'IH 1 ~ 13, 'IH J • Ilt 6H lTC • l3t 6H PAV • IPE20o8/ 

210X, JOH MASS olOXo IOH D£NSITY olOX,tOH StE tiOXt 
3 IOH PRESSUREtlOX IOH CSQR /IIPSE20o811 

301 F0RMATtt6,IP2E20otil 
END 
SUBROUTINE COMPRSCLI 

c • • 
c 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
SUBHO~TINE CO~PR~ TAKES T~O CELLS L AND M1 COMS!NES THEM 

c INTO ONE CELL I( AND ZEROS OUT THE OLD CELLS• 

• • 

c • • • • • • • • • • • • • • • • • • ' • • • • • • • • • • • • • • • • • • • • 
I NCLUCE COMe I •1 

MFL•i'1FLAGILI 
!'IFHcMFLAGit'11 
MFLAGIMI"O 
MFLAGCLl•O 
~SA•AMX(LI+AMXC,.,I 

JFIARSI~SAI,GToOoiGO TO 100 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C 80TH CELLS A~E EMPTY OF MASSo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

lfiMFMoEQ.OJG~ TO 6Q 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C ER~OR FCUNO IF CEL~ M IS NOT MIXED OR VOIDo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

lfiMFMoLToiP.CJGC TO P.O 
lfiMFLoEQ•OI~O To SC 

.c ••••••••••••••••••••••••••••••••••••.••• 
C ERROR FQUNO IF C£LL L IS NOT MIXED OR VOIOo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

lfiiiFLoLlolf:!JJGO TO nO 
~FCMFLoGToMfMIGO lO 10 

c •••••••••••••••••••••••••••••••••.•••••• 
C HDTH CELLS f11XE~. zrRO OUf ONE AFTfa TRANSFER!~~ OrNSITIES To OTHEN• 
c • • • • • • • • ' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

MM•t1FL.;.I 00 
r;N=~•Ft•-1 CO 
l'ifLAG!K)=I·1 fL 

GO TO 2C 
10· f"I1=MFr<-!UO 
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NN•MFL-100 
11FLAGIKI•MF"M 

~0 lfC~HOCII~N)o~T.OolRHOC.I 1 11MI•RHOII,N~I 

RHO! loNNI•-1• 

810 
til 1 
812 
813 
e1" 
61S 

c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C ERROR FOUND IF MIXEO CfLL ~OT F~EE ~URFACEt 

816 c ••••••••••••••••••••••••••••••••••••••• 
817 IFIARSI~HOINVOI?,NNI-I•I•GToOoiGO TO 80 
81!1 
819 
820 
821 

RHO I f.!\' 0 I C , N ~~ I = C • 
liO 2S llclotiM~T 

1 F" ( R H 0 ( I 1 I ~Hd • G T • 0 • , R H 0 ( I I I 11M I • R 1-10 ( I I I N N I 
lfllloNE•IIRhn(ti 1 NNJ•Oo 

75 Slf.ll!111111c~. - 822 
823 
82'1 
l'2S 
BH 
827 
821! 
829 
830 
831 
832 
833 
1!3'1 
83'> 
836 

c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C ERHOR FOUND lF 11I~EO CELL NOT FREE suqfACEo 
c • 

c • 
c 

• w • • • • • • • • • • • • • • • • • • • 

JO lfiARSIRHOIN~O)O,~HJ-I•I•~ToO•IGO To RO 
'10 .AI'IXIKI=Oo 

AO.IKI•O• 
UIKI•Oo 
VIKI•O. 
STRSRRIKI<=O. 
ST~SRZIKI•O• 

STRSlZIKlcO, 
60 TO 120 

• • • • • • • • • • • • • • • • • • • • • 
CELL L IS VD1r AND CELL ~ lS MIXED• 

• • 

• • 

• • • • • • • • • • • • • • • 

. , . ... • • • • • • • • • • • 
837 c ••••••••••••••••••••••••••••••••••••••• 
838 50 ~FLAGIKI=MFH 
839 ~~=MFM-100 

8'10 &n TO 30 

R'l1 C • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
8~1 C C[L~ M IS VOino 
8~3 c ••••••••••••••••••••••••••••••••••••••• 
8~'1 hO IFI~FLoHCo0)6n Tn 70 

e~s c • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • 
eq~ C ~OTH CfLLS ARF VOID. 
897 c ••••••••••••••••••••••••• , •••••••••••••• 
8~8 MfLAG\K)aO 
8'19 GO TO ~0 

8~0 c • • • • • • • • • • • • • • • • • • • • • • 0 • • • •. • • • • • 0 • • • • • • 

851 C CkRDR FQUHD IF CEL( L IS NOT VOID OR ~lXEno 

8S2 C • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
!!~3 70 IFI>IfL.LTolr;CIGO Tl' 80 
8~~ c ••••••••••••••••••••••••••••••••••••••• 
855 C CLLL M IS Vol~ A~O CELL L IS HJXECo 
RSb C • • • • • • • o • • • • • • • • • • • • t • • • e e t • • t • • • • • • • • • 
%7 
8S8 
A 59 
1;(>0 
fl6l 
P1>2 
f,t,J 

c • • 
c 
c 
c • • 

~H l.,\r, II( I =t'of(. 

li~'=I1FL-l 00 
(.0 TO 30 

•••••••••••••••••••••••••••••••••••• 
E.F~UR L'<I'To 
VC· 1 ~l OH fRlE 

~ CELL ·I.AS FI>U~.O 'HliCH H.\S l'E:Ro ~ASS A"D iiHlC!i V<lt.S NOT 
S \: R F A C F. • CJ h , 80TH C £ Ll "i f' U R [ flU T 0 F 0 I f FER E. NT MAT E R I t. L • .. , ..................... ~· .......... . 
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86'1 
8bS 
866 
867 
868 
869 
A70 
fl 71 
fl72 
873 
8711 
1!75 
876 
877 
878 
879 
8110 
1!111 
!!82 
883 
!!8'1 
88S 
eA6 
687 
~SA 

889 
S9CI 
691 
892 
1!93 
89'1 
895 

1!0 PRINT 90tLt,.,FL tAMXIL),MeHFHtAHXIMI 
90 FORHAT11X,20HERROR IN COHPRSt L•tf~t3Xt~HMFL•ef'loJXo7HAHXlLI•t 

JEISo5 0 SXtZH~•,l~tlX 1 '1HMFM•el'lelXt7HAMXIHI•,£15oSI 

CALL F:XtT 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C ONE OR aOTH CFLLS CONTAI~ MASSo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ • • • • • • • • • • 

1 t1 U 1 F Ill nt • G T • I C1 0. 0 R o M r L • r, T • I 0 0 I G 0 T 0 Jll 0 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C ~RROR foUND IF 90Trl C[LLS PURE BUT Of DIFFERENT MATFPIALo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

IFIMFMoNEoMFLIGO TO SO 
C • • • • • • • • • • • • • • • • • • • • • e • • • • • • • • • • • • • • • • • 
C BOTH CELLS PURE AND CONTAIN SAME MATE~IALo COM~INE THE T-0 CELLS TO 
C FOR~ A NE~ PURE CELL SO THAT MASS, HO~ENTUM AND EIIERGY A~E CONSERVED• 
c • • • • • • .• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 

l"fLAGIKJ•MF'L 
~UK•IUILI•AMXILI+UIMI•AMXIMII/NSA 

~VK•CVILI•AI"XILI+VIMI•AMXI~)I/WSA 

r.S:oUUK••Z+VVK••2 
110 ~SB•~H~ILI 0 1UILI••Z+VCLI••21+AMXIMI•IU(MI••2+VIMI••ZI 

c • 
c 

UIKiaUUK . 
VIKJ•VVK 
AlXIKl=AIXILI•AMXILJ+AIX(MJ•AMXCM) 
STRSRRCKlciAMJILI•S~RSRRILI•AMXCMieSTRSRR(M~I/~SA 

STRSRZCKI•IAHX(Ll•STRSRZILI~AMX(HJ•ST~SRZCHII/WSA 

STRSlliKI•ItM~ILI•STRSZZILI+AMXIMJ•STRSlZIMI)/~SA 

A M X ( K I c v; 5 A 
E•A!XCKJ+oS•«<;Il 
AlXCKJaE/AMX(~I-•S•~S 

• • • • • • • • • • • • • • • • • • • • • 
ZERO OUT THf ORIGINAL T~O CELLSo 

• • • • • • • • • • • • • • • • • 
896 c • 0 ••••••••••••••••••••••••••••••••••••• 

897 110 JfiMoEQoKIGO TO 130 
898 AIXIMI=O• 
899 AMX(MI•C• 
900 UIMI•Oo 
901 Vl~t•Oo 

962 ST~SRRIMI•D• 

9U3 ST~SRZI~I=Do 

90~ STRSZZIMI•Do 
90S 130 JfiLo[QoKIRETURN 
906 AIXCLizOo 
9U7 AMXILI=O• 
qas UILI•ilo 
90~ VIL)=D• 
910 ST~SRq(LioO, 

911 ST~SRZILI•Jo 

912 S1QSZZCLI•uo 
913 kETURN 
9] 'I 

91'3 
916 

91 7 

( o I 

c 
I 4 f I a e • • f f • • I • e • e • • e • • • • • • • • e 

c 
c • • 

ON~ 0~ ~QT~ a~ THE TtO CELLS ARE M!XfD• SET UP TWO 
TE~PDRARf ~~~~D CELLS AND ZERO OUT EXISTING MIXED CvLLSo 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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c 

1~0 00 ISO 11•1,2 
00 ISO JJ•I,N~AT 
XHASI!l,JJI•Oe 
SSIEI!IoJJI•O• 

ISO XRHI!tsJJI•O• 
RIIM•O, 
RIIL•O, 
IFIMFHeLTe1001GO TO 160 

• ~ • • • • • • • • • • • • • 

918 
919 
920 
921 
922 
923 
92'+ 
92'i 
926 
927 
928 
929 

c CELL 11 J S HtXF.D, TRANSfER 
c • • • • • • • • • • • • • • • 

N"MF'M•JOO 
RV"':rRHOCNIII)II),'If 
JJ=I 
GO ro 170 

1110 JJ=2 
c .• • • • • • • • • • • • • • • 

'930 
93.1 
9H 
933 
93'1 
93S 
•D~ 

c CELL L. IS MJXCDo TRANSFER 
c • • • • • • • • • • • • • • • 

937 N•~FL•JOO 

939 RVL•R~O(HVO!O,NI 

939 170 00 180 Jl•I,HHnT 
9'10 XMAS(JJ 1 111•X~ASS(It,NI 
9'11 SSIEIJJ,IIl•STf.ltloNl 
9'12 XRH(JJ.tli•RHOII1 1 N) 
9'13 XHASSill•~l=Oo 

9'1'1 Sl£11toNI•O, 
9'1S lAO RHO!t!,Nl•O. 
9'16 RHOII,Nl=-1, 
9'+7 RHOINVOIDoNl=Oo 
9'1~ JFIJJoE~•21GO TO 190 
9'19 IF!HFLoGTolOOlfiO TO 160 
9SQ 190 IFIMFMoGToiOOIGO TO 200 
9 S I J F I II F' II • E r~ • 0 ~ G 0 T 0 2 I 0 

• • • • • • • • • • • • • • • • • • • • • • • • 
PROPERTIES TO TEMPORARY MrXED CELLo 
• • • • • • • • • • • • ~ • • • ... • • • • • • 

• • • • • • • • • • • • • • • • • • • • • . . • • 
PROPERTIES TQ TEMPORARY HtXEO CELL• 
• • • • • • • • • • • • • • • • • • • • • • • • 

952 c ••••••••••••••••••••••••••••••••••••••• 
9Sl C CELL M tS PURf, T~ANSFER PROPERTIES TO TEMPORARY MixED CELL• 
95'1 c ••••••••••••••••••••••••••••••••••••••• 
9SS XMASIIoMFHiaAflXCM) 
9S~ SSlEI1 1 HfHI=AIK,MI 
957 JJ•IM•2)/JMA~+t 

958 II=M•I•IJJ•ll•IMAX 
959 XRH!l,MfHI=AHXIM}/ITAUitll•OYIJJll 
960 20U IFIMFLoGToiOOIGO TO 210 
961 IF'IMFL.oEQoOIGO TO ~10 

962 c ••••••••••••••••••••••••••••••••••••••• 
963 C CCLL L IS PU~~. TRA~SFtR rHOPERTJES TO TEMPORARy MixED CELLo 
96~ c ••••••••••••••••.••••••••••••••••••••••• 
9 6 'i .XMAS C Z, f!f L I"'~ It X f L I 
91>6 
96.7 
968 
969 
970 
971 

S5lll2oMFLl•A!XILI 
JJ=IL•2l/111AX+I 
I I= l •I- I J ,J- I l • I tr II X 
X Foq 2, MF L I= A~ Y I L II IT f. 111 l I I • D Y I J.ll I 

?10 Hfl~G!Kl•N+JCC 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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.. 

972 
973 
97'1 
97S 
976 
977 
978 
979 
980 
981 
982 
983 
98'1 
us 
986 
987 
988 
989 
991:' 
991 
992 
993 
99'1 
99S 
996 
997 
998 
999 

1000 
1001 
1002 
10(13 
100'1 
IOOS· 
1006 
1007 
1008 
10(19 
1010 
l 0 II 
I 012 
10 I 3 
101'+ 
lOIS 
I 016 
1017 
I 018 
I 019 
1020 
1021 
1022 
1023 
102'+ 
102<; 

.... c 
c 
c • • 

c 
c 
c 
c 

c 
c 
c 
c 

to 

zo 
c 
c 
c 

c 
c 
c 

c 

c 

220 

230 

FORM A NEW MIX£~ CELL K 8Y COMBJNI~r. TnE T~O TE~PORaRY MIX~O 

CELLS SO ~HAT ~ASSt MOH~~TUH AND ENERGY A~E CONSfRVEO• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
RHOitlVOID,Il!=l• 
IF"IABSIRVMlol.foOooANDoAilSIRVLioLEoOolRHO(NVOlOtNI•Oo 
UU,•IUILI•AM~ILI+UIM)oAH~I~IIIWSA 

VV~aiVILI•AMXIL1+VIMI•AMXIHI)IW~A 
l'fS•UUK••2+VVK••1 
0 0 2 3 0 J I., I • IHI AT 
WSB•XHASI I olll+XMA512alll 
IF14BSIWSBloLf•Oo)GO TO 22C 
RHOIIJ 1 Nl•IXMA511 1 11l•XRhll 1 lli+XMA512alli•XRH(2allii/WSS 
~SC•XhASIItiii•IUIM1••2+yiMI••zi+XMA512olll•IUCLI••2+V(LI••21 

S I E I l I , N I = S S I E I I , I I l • X r. AS I I t I I I + 5 S IE ( 2 o I I I • XMAS I 2 , I I I 
IlMAS!; Ill oN I =V.SS 

E•SlfllltNl+oS•~SC 

SIEIIIaNI•Et~Sb•oS 0 YS 

GO TO 230 
)( 1': AS 5 I I I t td • 0 o 

SJEII!a~n=O, 
RHOilloNl••S•IXRH(IallltXRH(Ztlll) 
COI'IT I Nlll 
GO TO 110 
E~C 

SUBiiOUTINE EDIT 
INCLUDE (.OMOIM 

••• SPECIAL EQUIV•. FOR EDIT 

• • • • 

• • • EROUMP•d, ill HEN ERROR CAi 'LS EDIT FOR A TAPE DUMP ONLY 
IF IERDUMPoGToOel GO TO ISO 

ESUH•Oo 

••• ENERGY SUH IES~MI AND RELATIVE ERROR IN SUM IRELERRI 
COMPUTED, ECK IS LARGEST ERROR co~PUTED AND ON PRINT 
CYCLES JS PRINTED AND COMPARED TO OMJN, MAXIMUM 
ALLOWABLE ERRORe 

00 10 K•Z 1 KMAX 
ES~M•ESUM+AM~IKI•I•S•IUIKI••2+VIKI••21+AIXIKil 

RELlRRciESU~-ETMI/£TH 

IF IABSIRELE~RioLT•ABS(E(KII GO TO 20 
EO•RELERR 
NECYCL•NC 
CO~! T I NUE 

••• AD~TCR CALLED ~~EN NADO IIN~UTI ~GT•O• NADD ALSO TELLS 
NUM8E~ OF TRACERS TO ADo BETWEEN ANY TNO EXISTING 
TRACERS IN ThE SPECIFIED REuiONo 

IFINAODoGT•OI CALL •ODTCR 
••• NPRlNT = I IHE~ EDIT IS CALLED TO CJ AN INTERMEDIATE 

PRINTo SKIP TESTS ON TIME TO STOPe PRINT, REZONEaETC~ 

~HJCH ALREADY HAVE BEEN DONE FOR THIS CYCLE• 
IFINPRINToEQoll GO TO 190 

••• 13•1 SIGNALS A SHORT PRINT 

••• IF THIS IS FIRST CYCLE OF RUN 1 ~FLAGF=I• 
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1026 
1027 
1028 
1029 
1030 
I 031 
1032 
lOll 
IOJ'f 
103S 
1 (136 
1037 
1038 
1C39 
10'10 
10'11 
10'+2 
10'13 
1(1'1'1 
IO'IS 
10'16 
10'17 
10'18 
10'19 
IG!.O 
I (•51 
1052 
IOSJ 
IC1Sif 
lOSS 
I!!So 
IOS7 
IC:SS 
IGS9 
1060 
I 061 
10"-2 
1063 
106'1 
106S 
1(166 
IOt.7 
1(168 
lrt9 
1070 
I (17 1 
1072 
1013 
1('7'1 

1075 
I o H 
1077 
1078 
1079 

c 

c 

c 

c 
Jo 

'+O 

c 

c 
~0 

c 

60 
c 
c 
7o 
c 

c 

c 
c 

c 
eo 

c 

c 

IF IWrLAGF•GToOo) GO TO 120 
••• IS T~JS THE TJ~E OR CYCLE To STOP ~~[CUltON 

IF IICSTDPoLEoNCoANDofCSTOPoGToO) GO TO 30 
IF IT•Ilo+HOEPS)oGE,TS10PoANOoTSTOPoGT60o) G0

1
To 30 

••• SHOULD THE GRID SE REZONED . 
IFICCREZ•NEoCooAND•REZFCToNEo0o)o0RoSS~oNEoOoioANDoNUMREZoGTo0) 

tGO TO 190 

GO TO '10 
••• SET ~FLAGL•Io TO SAY THIS IS LAST CYCLE OF RUN 

,,,FLAGL•l• 
13•11 
NPRINT•t 
NUMSPT•NOUMP7 
NUMSP•O 
GO TO 190 
ASSIGN J'IO TO LOCA 
ASSIGN 110 TO LDCB 

••• A~E ~E PRINTING ON TJME OR CYCLE INTERVALS 
IF CPRDELToNEoOo~ GO TO SO 
IF 11PCYCLoN[o01 GO TO 100 
GO TO '130 

••• PRINTING ON TIHEo 1S IT TIME TO eRtNT 
IF CTtiJo+ROEPSioGEoPRTI~EI GO TO 7D 

••• NOo 6LT fiLL NEXT CYCLE BYPASS THE PRINT TIME 
IF fPRTIHEoGE,T+OTI GO TO 60 
OlaPRT I ME-T 
OHa•OT 
GO TO LOCA, 11'+0,1301 

••• Yf5 1 IT IS TIME TO PRINT• NPRINT•I ~LAGS THIS AS A 
FI<INT CYCLE• 

NPRINT•=I 
••• •vn10 TRU~CATION 

To:PfH I ME 
••• IS IT TIME TO RESCALE PRJNT I~TERVAL 

IF CT•IIo+ROEPSioLT,PRLIMoO~oNUMSCAoLEoOI GO TO 80 
••• C~~NG~ PRINT !~TERVAL AND THE TIME FOR T~E hE~T 

RESCALING, 
PRDtll•P~D£LTt~R~ACT 

PRLJ~=PRLIM•P~FA(T 

NUI'.S C • ap.JU,..,S ( 1.,;.1 
••• DEFI~[ liME FO~ NEXT PR1NTo 

PRTI,..EaT+PRI)fLT 
ltS=IPRTINE+o~•P~DELTI/PkDELT 

fcS•I't.S 
Pl'.l Hif=•,S•PfH~r:l T 

••• fill ~E BYPASS TIME TO pRINT 
IF IPRTJMloGfoT+~Tl GC TC 90 

•• • Yf~, ~DJUSl Dl 
C T = f' R 1 I ~: ~- T 
Dlt.Aco{':T 
GG TO LCCSo I I 1:,13~) 

••• P~Jhl!~G n~ CYCLLS• IS THIS A PRINT CYCLE 
If Ct<CDINf.tfCHllo~.,r.oJ GO TO 60 
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IOAO 
1081 
1082 
1(163 
lOB'+ 
10115 
10116 
1087 
IOf!l 
101'9 
1090 
I 09 J 
1092 
1093 
109'1 
I09S 
1096 
1097 
JO<;A 
1099 
liDO 
I I 0 I 
I I U2 
IIOJ 
110'1 
I I(' 5 
11[16 

I I 07 
II 08 
II 09 
I t I 0 
I I I I 
I I I 2 
II 13 
1 I I " 
I 11 5 
I I I 6 
1117 

·I I I R 
1119 
I J 20 
I I 2 I 
1122 
1123 
112" 
1125 
I I 26 
1127 

-- I 128 
1129 
I 130 
I 1 3 I 
1132 
I I 3 3 

c 

·C 

c 
c 
c· 

( 

( 

c 
c 
I I 0 

c 
120 
c 

c 
lJO 
c 
1'10 

ISO 

11!-U 

••• Yf~• NPR!Nl • I FLAGS 1~15 AS A PRINT CVCLEo 

••• IS T~!S THE CYCLE To RESCALE PRINT INTERVAL 
I F UJ C o L T • P R L I ~~ o (' R • ~J.l'.~I:S. C A • L E o 0 I G 0 T 0 ~ C 

••• Vt~• ~ULTtrLY NUM8E~ Of tYCLES aET~EfN PRINTS BY PRFA~T 

l~CYCLmJNTIPRfACTl•I~CtCL 

PRLIHcPRfACT•PRLIM 
NUI1S C A a ttUI1 !.O •I . ! 
GO TO LOCb1 IIID,130I 

••• TEST TOR SHORT OP LnNG PRINT 
••• NII'-4SP COLil;''tS NIHI&ER OF SHORT PRINTS SINCE LAST LONG 

PRI~l. NUHSPT COUNTS NU~BER OF CYCLES SINCE LAST 
T/lPf DUMPo 

tJUt·t !>P• NUtl5 P+ I 
NU~•SPT•tJli~ISPT+ I 
If INIIMSPoN[di~RFL~) c;O TC· 190 
t-.UHSP•O 

13&11 
• • • P l!f ,! T 0 f f< E S H. I< T CYCLE ~ 1 L L ll E 5 H 0 R T IF P K I 3 I • E lh "2 •· 

IfC~KClJ•tU.-2• o/lND. WFL/lGfoGToOol 13c! 
GO ro J90 

••• rHLCK roR ENERGY OISCR[fANCY 
IF IArSIECKl•tlon~l~l LO TC ~~0 

••• tr LAST CYCLEt RfWIHO TAPf 
IF IWFLAGLoEOo~ol GO TO ~70 

Rf!', INC• t<Uii I Til 
c;O TO '170 
NUt-:SPT•O 
IF I "l t' D U ~~ P • tl E • C ) G 0 T (' I 7 C 
BACKSPACE KUHJT¥! 
ws .. sss.o 
WRITE (KUNIT~I ~5, CYCLE 
\IIRJlE IKllt!JT\il lll!1 1 1=l,ISOI 
#I~ITE IKUI~JTid ClliJioVIIIoAMXII),~dXIIIt Pfllt MfLAGIIlol•ltKMA~) 
~HIT[ CKUH!Tnl (STQ~ZZIIJ 1 STRSRRI!lt STRSRZII!t J•JoKMAXI 

1'4R!Tf. IKUII:lThi <XIllo DXI!It TAU{IIt I•I,IMAXI 
~RITE IYUNITWI IYIIIo DYilli l"'I,JMAXI 
WRfTEit<IIN!HI IC:7.EROIMl t Slid IMJ 1 STK21H) 1 STfZIHl, RHU(tO t 

1 AN 0 M I M I 1 R !-< 0 I td \'1 l 1 S S I EN C fd t U ll R ( M I t \- \'A I M I t M ~- T I M I , P L 1"<1 I M 1 t 

2 l'l•ltNMATI 
Y. R I T E C K UN I T 1'1 I (11 PAC I I I , f'l PACK I I I t I "' ! , MEl~ 1:. I 
VIRITEII(lii-I!T\'11 ( (Pfl(l(IJoLIII'A(VIIoll tl''l ,MBFIBJ ot•lo~IH!I) 
~H!T(It<UNI1~1 ((JMASSIM 1 L) 1 RHOIM 1 Lit STEIM 1 Lit SAMPYIM,Llt 

1 SAHMPIH,Ll; ~~I,NMATI, RHO(NVOJD,Lio Lml,NMXCLS) 
D 0 1 6 [I tl'' I t I·J V I) I n 
NPo:NMP I ~II 
\II R I T E I I( U ll{ T W l N P t I T X IN t L ) tTY( N 1 L l t L • I .tiP l 
COtlli.IIUE 
~~ P = I I II A X I 2 + I I • ( .I r' ''X /2 + 1 I 
t• H I T E I IOHJI TvJ l ~l P , I X P I L l , H' ( l ) , l"' I , N P I 

11'15=61>1>·0 
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113'+ 
IIJS 
1136 
1137 
113~ 

1139 
II '+0 
II'+ I 
II '+2 
11'13 
11'1'1 
II 'IS 
ll"+b 
11'+7 
11'18 
II '+9 
II SO 
II S I 

11~2 

I ISJ 
II S'l 
I ISS 
II S6 
11 s 7 
11S8 
II S9 
1160 
11 o I 
1162 
1163 
lll:o'+ 
II 6"> 
111,6 
1167 
I I 68 
11'.>9 
1110 
It 7 I 
1172 
1173 
117'1 
117S 
1176 
I I 71 
117B 
I I 79 
I I 3!J 
II ill 
II 1:!2 
I lfl3 
\ I '!-. 
II :l'i 
II ~6 

wRITEII<Uillllll WS 1 1~5 

WRITE (6 1 SSOI NC 
IF (WfLA~Lo(Q.Ool GO TO 17U 
EN 0 F I L E K lHJI T W 

110 colnrrw£ 
IF' IE~OUI1PoG-T,Ool GO TO '+70 
GO TO l8U 

C ••• lrr!TinLIZE PH A~RAYo TEMPORARY STORAGE foR lNERGYtM~Ss 
C 1\NI'I ~011CNTUM TOTALS PRINTEO OUT,: 

c 

c 

c 

c 

190 DO 200 J"lo8 

D 0 2 0 n M" I t tl V 0 Ill 
zno PQir1oJic: O• 

0 0 2 3S K"' 2 olo:f' A X 

M F " ·M F L 1\ G l K I 
lfiHFoGEoiOOI 60 TO 210 
111• Mr 
1'12• MF 
nS.,. flt1X I Y. I 
I'< 5 I • A I X I K I • >'15 
GO TO 215 

210 MC:z '1f•IUQ 
M I= I 
t12a NHAT 

21S DO 230 M=Ml,MZ 

IFIHF,LToiOOI GO TO 220 
illS= ~~1ASSIM 1 11CI 

~51• SIElMtMCJ•~~ 

220 PQ(Moll= PQ('1,11 +~51 
PQlMoZl• P~lrl,ZI • oS+WS•IUIKI••2 + Vl~l••21 

P~l~o'+l• pQ('1,'+1 + ws 
'HSt.a ·~s•v 1 K I 
P Q I M o S I = P •ll tl, r, I + ·~ '5 A 
IF (ISAoGToO•I PQIM 1 6)a PQIM 0 6) + WSA 
PQIMoll• PQIM,71 + WS•UIKI 

z:\0 CO:ITINUE. 
23S co•• r t•wE 

00 .l'+iJ M=!oNrHr. 
P~!'1o.:Jl= Pl.'ilrll 

2'10 PQI~tll= P~IM,ll • PQ(H 1 21 
C TOTALS 

I)OZ'ISJ=loR 
SU~1a::l, 

c 

00 2<j2 M=l •'lMl\T 
2'+2 SUM2 SUH + PUrM,JI 
2'1S PQINVO!OoJI• 5•.1!'1 

t F I I :1 A. X • G T • 1 J r; ') ·T 0 2 b 0 

C • • • I F n 0 I ••li A 1 • D P fl 0 ALE 11 ll t V llJ E T 0 TAL S l:l Y N Z V• H l R'E 
C Nz~q••INUM~ER or TIM~5 THE ~Rln HA~ HEEN RElONEPtl 

l 1 ·l 7 C 
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l· 
; "! 

I;} 

1188 
1 I 99 
1 190 
I I ~I 

1 19 2 
1193 
119'1 
1 I 9 5 
1196 
1197 
I I 9 8 
119 9 
120() 
I 2 0 1 
1202 
1203 
120'1 
1205 
1206 
1207 
120'3 
1209 
1210 
I 2 I I 
1 21 2 
1213 
I 2 I 'I 
1215 
I 2 16 
1217 
121 8 
I 219 
12l0 
1 221 
1222 
1223 
122'4 
1225 
1226 
I 2 7.7 
1228 
1229 
I 2.30 
12 3 I 
17.32 
1233 
123'+ 
1235 
l2H 
1237 
l 2 )'! 
1239 
IZ-+lJ 
I Z ~I 

z;o 

P~OF' Cll•t:TH/"'Z 
PROP IZI•ECK/~Z 

PROP C 51•E:lPti2/fH 
P~OP 161=RBOU~II:'/ 'IZ 
00 250 J•lt.?.'l 
PROP IJ+61"'PR1Jl/NZ 
PROP I 3 I I"' fl 0 T •t 111 Z 
PROP ll2l,.RT!'!/N7. 
PROP c 3 3 1 .. r o P r-1/ N z 
PROP I 3'11 =EV f!Dtl/~Z 
PROP I 3 S I = l ;I i) R I Ill Z 
Pf.l')t' 1361 =1:'!0~/IIZ 
PROP 1371=1.:'10T/NZ 
P~OP I 3131=-EVAP(N/N:Z 
PROi> I 3 9 I = 'i 0 T H IJ I 'I Z 
PROi' I 'i 0 I " II Pt' J I il Z 
PROP I 'I l I " f 0 f' •H.I Nl Z 
PR')i> C 'I 2 I= EVA. f' 'IV na 
PROP ('l)l:oROTMVI'lZ 
PROP I 'I 'I I = R T 't V / 1H 
f>ROP I 'IS I = T 0 f' '1 v I til 
I-IROP I 'I 6 I ,. F. VA. P •1 VI ,a 
pqop 1'171=1:09/d.! 
PROP !~BI=EOR/'lZ 

P R llP I 'I 9 I";::: 0 T I~~ l 
~R!Tflt.,SJql u~~3,T,~CoP~OPIIloPROp/ZI;NECYCL,PROPI~ItPROPib) 

-NRITE lt.o!:>'iOI IP~OP 1JloJ•7 0 '19) 
GO TO 270 

2 b 'J -II R I T E I 6 , S Jl) I !" R •> 'i , T , 'I C t E T H t E C K t N E C Y C l t F. Z P ti 2 , B n 0 UN 0 
IIIRITE lt.oS'IOI 1'1,1P~II'1 1 .Jlo J*l,8), M•l,NMATI 
WRITE 16tS~SI (pQ(~V110 1 JI, J•l 0 81 1 ROTH,RfM,TOPM,EVAPH,[MOB, 

1 (II OR, EM 0 T, C VA t>f. .'{, 3 0 T MU, tl T I!U o TOP"' U t £ VAP M V, ~OT M V 0 rH M V 1 T OPH V o 

2 EVAPMVtEOn,~~q,E0T 

270 CONTINUE 
C ••• ENfR~Y TOTAL' STORED FO~ LATER USE IN TRAC~R POINT 

c PL~rs. 

X I E•'H~'i•P~ ( IIVCI I i) t II 
~(E~~G=P~CNVOtnoZI 

XTfNRG=P~(NV~!)o)l 

C ••• !3 rHl$ .A TA-PE !lUMP OR REZONF. CYCL~ 

IF INUHSPToEQ.~~U~P7oO~oi~~ZoNEo0ooAN0o~EZFCToNEoOooAN0oNUHREZoGT• 

JOl I GO T•J ISO 
C ••• PR!~T COORDI~AT~S Of BOUNDA~Y TRACERS FOR E~CH 

C '1AT£~1AL P'CKAGEo 
280 11RlfE(6,~'1•JI 

DO .l:JO N= I I~~~'~ T 
NPal·l '1P PJI 
II f{ I T E ( 6 , 5 I !J I II/ 

3~0 hRITEib,6CUI 1~ 1 TXIN 1 Lit TYINoLlo L•ltNPI 
C ••• PR!~T COn~DINAfCS OF fR~E SURFACE TRACER~, 

n P = ·•"' ,, 1 ~~ v a i •1 1 
~.~1 TEct.,ol:ll 
-II ~ I T F: I I> , ~ ~ :J l ! L , T X I "PI fl I D t L I , T Y I ~ II 0 I i) , L I , L " 1 , N P I 

C • • • "'' t -IT 5 Y •r 'l t) l. I C C '1 'IT 0 1J q H P 5 0 F' C ·) M r R c:: S 5 I rl II , PRES 5 U R E • 
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12'12 
12~3 

12'1'1 
12~'i 

12~~ 

12~7 

12'48 
12'19 
1250 
1251 
1252 
1253 
125'1 
12SS 
12Sb 
1257 
1259 
1259 
121>0 
1261 
1262 
1263 
126~ 

1265 
126~ 

1267 
12b8 
1269 
1270 
1271 
1272 
1273 
127'+ 
127S 
1276 
1277 
1278 
1279 
121!0 
1281 
1282 
1283 
128'1 
IZBS 
1286 
1281 
IZAS 

1289 
IZ9n 
I 291 
1292 
129) 
129'+ 
129S 

c 

c 
c 
c 
170 

l7S 
lao 

Ho 

VFL)CJTY, AND INTERNAL EN[RbY 
lf!HAPSoGToOI C4LL MAP 
. ••• SrlryHT PRtNT MEA~S IJ•I ANO PROPERTIES AR[ PRINTED ONLY 

FO~ C£LLS IN FIHST C~LUM•• LONG PRINT MEANS ll•ll AND 
P~nPE~TIES ~~£ ~~INT~D FOR ALL CELLS IN ACTIVt GRiO• 

DO '120 J:oloJl 
KSPACE•O 
~H'LAGP•I • 
Jill 2•1 
I( a !2•!1'1AX+I+I 

oo 'lit) L'"' I 1.2 
JaJ•I 
l(al(•lf'1AX 

MFK=MFLAGIK) 
IF l~fLAGPoEQoOol GO fO lYU 
tiRlTE 16 1 56[JI I,X!II,:>X!II 
>'I~!T£:(6 1 S6'=>1 

'.H'L\GP•O• 
~SaAHXIKl/ITAU!ll•DYIJII 

MlllaO 

wSAaQ, 
JFIMFKoGT•IOO .o~. MFK•EQoOI GO TO J95 
M '~,. t-11. T I 11 F K I 
wSA" .vs/~tl0! 1 1fl1fKI 

lFIM.oEQoZOI ~0 TO 39~ 

·.\SA • ·~5/ RttO 7. I MN l 
395 NRITEI6,52Ul Jo"FKoUII(I 1 VIKioPIKlo\IXIKltWSA,AMX!KI,STHSZZIKI, 

397 

398 

c: 
'+.10 

1 ST~SHRIKI, SFR5RZIKI 1 YIJI 
IFIHFKoLToiOOJ GO TO 398 
M=t1FK•Inu 
HR!T£16 1 6301 RHOINVOinoM) 
DO J97 N=loNMAT 
Hi~ :o t1ATI N l 
Vo'iA•XIIASS I tJ 1 111/~HU IN 1 111 
WSA=WSA/ITAUITI•OYIJII 
1/j:)C " RHOHI 1 !1)/Rtl0Uit!O 
lfiMNoEQ•20) r,o TO 391> 
WS(:IHW IN 1 111/RIIOL I tltll 
corn P'liJ£ 
\<Rl fEib 1 1>201 tlt:,•;sA,RtiOI!l,ll) ,SJ£1N,ttloWSC,xt'IASS!N,I1J 
CONTINUE 
••RlTE!l.,St.Sl 
CO•i T IIHJE 
t<S~·r,cF.=o 

CO'JT l IHJf. 
corn 1 NUE 
I F' I N f' I~ PH • E q , I I G U T 0 I J 0 

A 5 s 1 G ~~ 1 J a r •, t. o c A 
A s <., I G ,, I 3 0 T I I L 0 c II 
If !PROELTotlf',Ool GO TO 50 
<.,ll TO 1 nn 

••• P~l~T DLLTA NOT S~FClfiED IN !~PUT 

111\='i"> 

Gfl TO 'lbU 
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l2U 
129'7 
IZ'iA 
1299 
1300 
130 I 
1302 
131" l 
130'1 
130S 
1306 
1307 
1301.1 
1309 
1310 
I J II 
1312 
1313 
131 .. 
131 s 
I J 16 
1311 
1318 
1319 
1320 
1321 
1322 
1323 
132'1 
1325 
13Zb 
1327 
1328 
1329 
1330 
I 331 
1332 
13J3 
13l'l 
1335 
133b 
1337 
1338 
1339 
13'10 
13'11 
13'12 
13'43 
13'1'1 
13'45 
13'46 
13'17 
13'1R 
IJ'i9 

c ••• EllfRG'I' CliEC:K 
'l•co tltc•l30 

GO TO '160 
'11>0 IIR•!:t 

CALL [RROR 
'170 llfl.ACH••O• 

I'IFLAGF"aOo 
C: ••• SHOlli.O GRIO llf. P.F.:ZONF:O nN TillS C'I'CLE 

IFCCCREZ•NEoOo•ANDo~EZFCToNEo0o)oORoSS,.NEo0oi•AN~oNUMRE2oGToOI 

!GO TO '180 
REllJHN 

'180 CALL REZONE 
C ••• MUST CALL CDT TD ~ECALCULATE PRESSURES 

c 
c 
c 
c 
c 

c 

c 

c 
c 
c 

T NlH•"T 
OTttO\~•OT 

RF.Z•D. 
55'1•0. 
CAlL COT 
T•HIOW 
DT•DHIOW 
OTtH=DT 
NU~11\ E 7 aNUMR[ Z-1 

••• NRE7 • NUM~ER Of RCZDNES ALL~WEO IINPUT VALUE OF NUMRE7J 
NUHRE7 • NUMS[H CF R[ZON~S ALLOWfD MJNUS THE NUMBER 

Of kEZOhES PERFORMED SINCE T•Oo 

NRZaNREZ-NlJMkEl 
••• Nl USED IN PR)Nl~UT OF TOTALS FOR I•D PROBLEMS 

Nl='l·••rcRZ 

.NU115PT•NOUMP7 
GO TO 1?0 

FORMATS 

!'10 
'520 

s 30. 

FORMATCIYH PACKAGE ,121 7Xo SlbX•IHNo6X,IHXo7X,(HYIII 
FORMATII~oiSotX,IP~[I?o'I,IPE!3.~,JP'IEl2•'1•1~Eq•31 
FOR~ATIBHIPF10rLii:foie6X,IfHT!tiE,BX,SHCYCLEo3X,13HTOT•ENoTHEORo3Xt 

1 I9HMAXof1EL.ERRDR•CYCLEt3X,IBHIE SET TO ZERO-PH2o3~, 

2 20H~LASTTC PLASTIC WORKIIFB.~,2X,IP£!3o7o 
J 17o!PEI7•7of.lb•7.!Se[l~o7t£21.711 

S~O. FORMAT 112H P6CKA&E NOot6~o2Hl£,1'1Xe2HK£oRX 0 13HT0To[N• ISUH~tbXt 
J 'I H M A S S , 1 2 )( , .7 H II V , 8 X , I 2 H NV l P 0 S l T I V E: l , A X , iH M U , 8 X , I 2 H f' LA 5 T I C- >• 0 R ~I 
2 CIH ,rS,!>X,lPB£15,7)1 

S'IS FORMAT1t'IX,81JZH--·-~-------,3XJ/ 7H T0TAlS 1 '1Yt!P 
5o BE IS • 7111? H f1 nl>N 0 A R l 1 ·~.X ,1, H I)U T T Otl t 9ll., >;HI< I G H T 1 IIJ X , 3 H TOP, 8 X t !2HS[ VA PO 
t.RATEO$/IqH M~~S OUT,2X,IP~E15•71ltH ENERGy DUTolP~EJ§,717H MU OUr, 
7~XolP~ftS•717~ MV 0UT,'IX,l~'4£1So71/IIH ~OPK DO~E ,1Plll~o7//l 

5c:,o FORMAT C I H0//7 I H T Af'f 7 lll'~1P Oil CYCLE.! SIII/I 
S ~f) F 0 R 1'1 AT 1 I H Ill 'l H f • l .) , 6 ~ , 6tili' I 1 I = F l 2 • J , b X , 71-H> R l I l = f I 'I • 7 111 

S b S F' 0 R I 1 A T t I 3 II J , 7 ~I <1 F l ~ C. , b ;~ • I H U , I I X , I t-1 V , I I >:. , I H f' , 1 C.. X , 3 H 5 I l , 'I )\ • ~ H ( 0 ,., P 
I AX. SHTM~SS. !H. 3N~Z/., YX. 3HSf<l<', 9X I JIISRZ' 9/l. lHll) 

57(1 F' t) R II A T ( I :W I 
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13!:.0 
13!:.1 
13S2 
1JS3 

· 13S't 
I3SS 

· 1JS6 
13S7 
1358 
13!>9 

·1)60 
136 I 
1362 

'1363 
- 136'1 

136S 
1366 
1367 
1368 
1369 
l370 
13 71 
1372 
1 3 7 3 
1371f 
1375 
1376 
1377 
1378 
1379 

_,_ ·13(10 
1381 
1382 
1383 
138'1 
1385 

. 13tl6 
1387 
1388 
1389 
1390 
1 3'1 t 

·· I 3 9 2 
1393 

.. 139 'I 
1395 
1396 
1397 
1398 
1399 
1'100 
1'101 
l'f02 
l'103 

Seo FORMAT CI122H J OF PRESSURE•HAXIHUM/12515)) 

c 
c 

c 
( 

c 
c 
c 
c 
( 

c 
c 
c 
c 
c 
( 

c 
c 
c 
c 
c 
( 

c 
c 
c 
c 

c 

c 

c 

S90 FONMATIII30X, S3HCELL•COORDJNATE5 OF THACE~S FOR E~CH HATERIAL PAC 
t KAC.EI I 

600 F0RMAT19Xol6o~F~•2t(6,2FA•2t(6, 2F~o2t 16, 2FAoZt )6, 2F8o2t 
610 FOR~lATI/21H FREE Sll.RFACE TRACERS/ 7Xt SI6Xt1Htto6lltiHXt7XtlHYl/ 
620 FORMAT(t6Xol'f 1 7X 1 F6,J,'IX,I~'IE13,5) 

630 FORI1ATII6.(oSH MAT tSX,IOHFi-iAC• VOL 00 7X,JHRHO,IOX 1 3HS(Et9X, 
I 'I H Co II P , 9 X ' 11 H r.u. S 5 , ? X , I J H R H 0 ( "'V 0 I D , M I = , F J , I '1 

ENO 
SUBROUTINE EQST 

• • • C 0"' PUT E PRE 5 SURE 'A 5 A FUN C T I 0 tJ 0 F [ N E H G ~ AND ' 0 ENS I TV 
USTNG THE TILLOTSON EOUATIOW OF STATE,' 

INCLUDE COMO!"! 
DIMENSION ESA(301, ESqiJOI, ESCAPAI301t ESCAPAIJOI~ ES~ZCJOit 

t ESALPHIJO), ESSETAI30Ji ESESI30), ESF.SPCJnl 
' 

••• ~ATERIALS •HOSE EQo OF STATE CONS~ANTS ARE SPECIFIED 
1N THE FOLLOnlND DATA STATMtNTS 
I - TUNGST£N· 1"11 
2 - COPt'ER !CUI 
3 • IRON IFEI 
'f • ALUMf"'IJM IALI 
S - BERYLLIUM IBEI 
h • TITANIUM !Til 
7- NICKLE IN!I 
8 • MOLYBDENUM IMO) 

9 - THORIUM (THI 
10 • LEAO IPBI 

11 - POLy~IERS 

12 • GRANITE 
13 - ANDESITE 
l'f - WET TUFf 
IS - DRY TlJf'F 
16 - OIL SHI\LE 
17 - DOLuMITE 
18 • LIMESTONE 
19- HALITE 

DATA IESAIKI ,1(=1 ,191 
I I 'f••St oSS, l••St 2•o'f, •&' Rt•SI 

DATA IESBIKI •'<•1 1 1'1! 
1 I loO'ft 2•1,;, lo~lo o6Zt o60t lo33 0 lo02, ,86t 2o'ft 
1 z.o, 'f•1•lt 1·~· 3•~61 

DATA IESCAPAII(I ,Kal 1 191 
I loU~El2t lol9El2t 

1•'~1E12, 2o71EI2t 
7. .34El2, • I Ot::l2 • 
3 o2CjEl21 

DATA IESC~PSI~It~•l,l91 

1•28EI2t o7SEI2o lo~7EI2, 1o0l£12: 
oSlE12, o'f6,E12, o07SEI2, .60El2, 
•O~SEI2, o28Et2o .~SEI2, o'IE12, 

I I 2eSEI2, l•IE12t loOSE12o o6SE12t oSSE12t oSEIZt 
I 1oSEI2o lo6SE12t oSE12o oiSE12, ·02EI2, 0.0, 
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1'10'4 
1'105 
1'106 
1'107 
1'108 
1'109 
1'110 
I 'Ill 
1'112 
I 'I I 3 
1'11'1 
11!15 
1'116 
1'117 
I 'I I 8 
1'119 
1'120 
I 'I 2 I 

1'122 
1'123 
1'12'1 
1'125 
1'126 
1 '127 
1'129 
1'129 
1'130 
1'131 
1'132 
1'133 
1'13'1 
1'135 
1'136 
1'137 
1'438 
1'139 
1'1'10 
I 'I 'I I 
1'1'+ 2 
1'1'13 
1'1'1'1 
1'1'15 
1'1'16 
1'1'17 
1'1'18 
1<4'19 
1'150 
I 'I 5 I 
1'152 
1'453 
I 'IS'+ 
1'155 
1'156 
1'157 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

z 
J 

.28E12, o06E12, o0lE12t ol1E12 1 o30E12 1 o67E12, 
o30EI21 

DATA 

' 
I£ SE z I K) I K II) I I I 9 I 

I o22SE121 o325£12t •095EI2t o05E12t oi75EI2t o07El2, 
o09EI2t ,O'IS£12, .025E12o oU2EI2o .07E12o ,16E1Zt 
oi6EI2t ,IJE12, o06Et2, oi1EI2,. oi0£12, oi0EI2, 
,Q!;£12/ 

I 
2 
J 

DATA IESAlPHIIOoJ<al.t91 
t I IDoo 7•5•• 9,, 2*10o 1 8*So/ 

DATA IESSETAIKirK•1,191 
I tO•• 7•5•• .ae, 2,, 9a5o/ 

DATA 
1 

IESESIKI,K=tol91 
/ioi!E!Oo lo3SEIDo2•'+'1EIOt 3oOEIOo tO.OEIOo loSEIOt 
2o8SEI0~ ZoBElDo 2oOEIOo o26EIO, 2o'IEI0o 2•3o5El0o 
3•3,2£10 1 2•2oSE10t 2oOEIO/ 

I 
'1 

DATA IESESPIKioK•lo!91 
I So6EJ0o 6,9EJD, !Oo2EIO, 19o0E10 1 'lboOEIOo IZoSEJQ, 

1 9o'IE!Oo YoOEIO• 8oOElOo o97E12t 1AoOEI2o 2*•18EI2t 
2 oJ6E!2t oj8EJ2o oi6EI2o ~*•I'IEJ2o •15EJ2/ 

••• tS M~TEHJAL N A~ IDEAL GAS 
1FINoEQ,201 GO TO JQ 

••• STOHE CONSTANTS FOR MATERIAL No 
A=ESAINl 
II=ESSINl 
CAPA•ESCAPACNJ 
CAPB.,ESCAP!liN! 

••• CAPB IS Tf.NTATIVELY SET TO •CAPB WHEN 
kMn~ oLT, ~HOZR lN A MJ~EO CELL IW~··Iol 

IFIWSoLE••lol CAPB=·CAP8 
El c ESE7CN) 
ALPHA = ESALPH!NI 
BETA a ESBETUIIIl 
ES • ESESIIIII 
ESP • ESESP!t-~1 

R H 0 Z R : R H 0 1 C ~: I 
IFIRHOZ~•LEoOol GO TO oO 
HS=ESP•fS 
IFI~SoLE•O•I WS•l• 
SSI=lo/".~S 

ETA a;RHOW/RHOZq 
IFIETAoLloOol GO TO 80 
VO•~ • lolETA 
EXPMI~= lo - CAPAIIA~SICAPB+CAP~Il 

!FI~XPMJNoLE•D•I CAPR• A~SICAPBJ 

IFIENERGYoLE•aol GO TO 20 
••• PI, P~ • THEKMAL PRESSURE TERMS, 

P l•ENERG Y•RI'O~·• A 
P~•BI!ENERGYICEZ•ETA••21+Jo)*ENERGY•RHO~-
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1'1~8 

1'1~9 

1'1b0 
I'll>! 
1'162 
l'lbl 
l'lb'l 
1'165 
1'166 
1'+6 7 
1'168 
l'fb9 
1'170 
1'1 7 I 
1 '17 2. 
1'173 
1'17'1 
1'175 
1'176 
1'177 
1'179 
1'179 
1'180 
I '181 
1'182 
t'la3 
1'18'1 
I 'ISS 
1'18~ 

1'187 
1'188 
1'1119 
1'190 
I '191 

1'192 
1'193 
1'19'1 
l'19S 

1'196 
1'197 
1'198 
1'199 
1500 
I SO I. 
1502. 
1503 
150'1 
15a5· 
1506 
1507 
1508 
1509 
15 I 0 

IS 1.1 

C ••• PS a HECHA~ICAL PRESSURE TEHM, 
10 P'i•CAPA•IETA•I•I 

C ••• Jf R~O~ oLT• RHOZR AND ENERGY IS SET~EEN ES ANU ESP, 
C t. COMBINATION OF THE E~PAN~ED ANO CONOEN~EO EQUATIO~S 

C Of STATE IS US(Oo 
IFilTAoGEolol GO TO 50 

C ••• rSP: ENERGY TO VAPORIZE MATERIAL, MUST EXCEED ES• 
IFIENERGYoGToF.SO) GO TO '10 

C ••• ES = ENERGY TO DRING MATERIAL TOiVAPOH TEMPERATURE, 
lfllNERGVoGToESI P2c!, 

C ••• P2 • I• ~IGNALS USE OF BOTH EXPANDED lNO C0MPRES5EO 
C FORMULATIONS, OTHERrliSE P2~·1• , 

GO TO SO 
C ••• lHEHM~L PRF.SSURE TERMS _,. Oo fiHEN ·ENERGY !S ZEHO OR 
C ~EGATI~E• 

20 PI•O• 
P'I•O, 
IFIMFt<oLT.JO!J oi\NOo ETAoLE•AHOHII4ft()l GO TO .SO 
GO TO In 

C ••• JOF.AL GAS 
30 PR~SUR •IGAM~A-lol•RHONo~NERGY 

GO TO 90 
C o•r EXPANDED STATEo 

<tO P8alle•V011l 
p9atXP(ALPHA•P8) 
PI2•EXPC•aETA•PB+~2l 

PRESURmPI+IP'I+PS+P9)+P12 
IFIP2oLT•D•l r,O TO 70 
Pl=SSI•IENERGY•ESI 
PRESUR c PI•PqESU~+Ilo•Pli•Pl 

GO TO 70 
C ••• IF 121•Al/12d+AI oLT, RHON tLTo RHOZR ANn 
C THE CELL IS MIK~O ICAPaoLToOlo LINEARLY 
C DECRF:o\3~ CAPB H ~FACTOR qt:TViEEN

1
•1 AND +I• 

C IF R~O~ oLT• ll5•A)/(2R•Al LEAVE CAPB 
C \INCIIA"'GED 1 VIZ •, CAPB=•ABS I CAP~ I •: 

SO !FICAPSoLToOooA~CoEXP~IN•V~IoLTo2••£(PM!NI 

1 CAPUaCAPA•Il••EXP"!N•VOWI/(EXP"!N•lol 
P6:CJIP6•1 IETfl-lol .. 2J 
P7=Pit+PS 

C ••• PRFSSU~E PLATEAJ FOR PUNE CELLS THAT A~E UNDEROt:NSE 
C AND COLO. 

c 
c 

c 

c 
c 

)FIMFKoLToiOO oA~D· ETA.LToE~PM!NI P7a .s.c~~A•tE~P~JN•l•> 
PRCSUR=Pl+P'I+P7 
IFIP2oLT•D•I GO T0 60 

••• USING CUMR!NATIO~ Of CO~DE~S~D ANO EXPANDED E~UATio~S 

P3•pRF.:SUR 
GO TO '10 

OF 5 f.\ H. • 

••• USING CGNOENSE~ EQUATION Of STATlJ 
bil lfiPR£SIIRoC>Fo1ol .ll) TO V') 

••• ·.\HO:'II IJC>ING COolQ<;:NSEO EQo Of STAT[,, SET PIH:SU!l • 0 

I r ~ ~ T ;: H I A L I S £ X P A N I> [ 0 I F T ~ o L T • A 11 D."' l , IJ I( t f J o L T • N b • 
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1512 
IS 11 
IS 1'4 
1<;1'i 
1516 
IS 17 
1518 
l 519 
1520 
1521 
1522 
1523 
152'4 
IS2S 
J 516 
1527 
1528 
1529 
1530 
1 SJ I 
1«;32 
1533 
IS3'f 
!53'; 
153b 
1537 
15311 
ISH 
15'10 
I 5'1 I 
15'12 
IS'Il 
15'1'+ 
15'15 

C INb IS INPUT PAR-~ETE~Io 

JriMFKoLTolC~ •A~Do (Jolto~6 oORo ETA•~E•AHOMtMrKt)J GO TO 8~ 
GO TO 90 

C • •• ALLO· .• NEGATIVE PRESSti!H:s ONt. Y WHEN US I Nli cONDt:NSED 
C EQo OF ~TATE• 

70 IFIPRESURoGE~Oo oO~o MFKoGToiOO) GO to 90 
80 PRESUR • Oo 
90 RETURN 

ENO 
SUBROUTINE fRROR 

C ••• PRtNT ERROR MESSAGE ~NO cELL QUANTITIES aEFORE 
C EXITING ON AN ERROR CONniTlON DETECTED BY THE 
C PROGR4~• 

c 
INCLUDE COMOIM 

IF HlERR•E<~oll r;o TO '420 
GO TO 110o20o30 1 '10o5Q,60,1U,B0,90,100tll0,t20oi30.1'10ioNR 

10 WRITE 16oZIOl NK 
c:,O TO '110 

20 ~RITE l6o2201 NK 
GO To 'ItO· 

30 ~MITE l6o2lOI NK 
t;O TO 'ItO 

'10 WRITE 16•2~01 HK 
GO TO 'ItO 

50 •'I HI T E C 6 1 2 !> 0 J /II( 
c;O TO 'IJU 

60 WRITE 16o260l NK 
GO TO '110 

70 WRITE (6oZ701 HK 
GO TO 'liD 

80 1IRJTE 16o280I Nt( 

GO TO 'liD 
90 WRITE f6oZ90) til( 

15~6 GO TO 'IJO 
IS'f7 100 ~RITE l6o3DOI "~ 

15~8 r,O TO ~IU 

IS~9 110 tRITE 16o310l HI( 
ISSO GO TO ~IU 

1551 120 ~RITE 16o320l NK 
ISS2 
155J 
15!>'1 
15!>5 
1556 
1557 
15S8 
15~9 

1560 
1!>61 
1562 
151>3 
156/i 
IS65 

GO TO ~10 

IJD I'JRJTE 16o330) IJK 
GO TO ~IU 

1~0 ~RITE l6t3~01 HK 
GO TO •110 

'i10 ~•f<ITE l6o35Ul ltJoK,II'•t·ZIMl,ZIMltMaltiSOl 
C ••• IF MP•lt ERkOR IS IN INPUT DECK 

!Fit,R.EQoll GO fn. 'ilQ 
C ••• IF N~aS AND HKalJOo EDIT rRtNT HAS JUST R[EN DONE• B~ 

C SLTT!HG ERoUHP•lo,EDIT WILL DO A TAPF DUMP BUT NOT 
C HJOTilf'R PR I I<T • 

IF INRof:CJo5oA~,IJoNI\o[Q.l30l fROUHP•lo 
HI::RR = I 
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1566 
1567 
IS68 
1569 
1570 
I 57 I 
1572 
1573 
157'1 
1575 
1~76 

1!>77 
1578 
1579 
15!10 
I 581 
15!i2 
15!13 
158'1 
1sec; 
1586 
1587 
1588 
1589 
1590 
1591 
1592 
1593 
159'1 
1595" 
1596 

1597 
!St;8 
1599 
1600 
160 I 
1602 
1603 
!bOll 
1605 
1606 
16"07 
16013 
11-09 
16 I 0 
1611 
1612 
I b 13 
I t.J 'I 
161; 
161 b 
1617 
I hI 8 
1619 

c 
c 

ll•lt 
NPRINT•I 
v•FLAGL•I• 
NUMSPT•NDUHP7 
CALL fOil 

'120 CALL EXIT 

210 FORMAT IIHI,SXoJBH••• 
I I ~lPUT I 

220 FD~MAT IIHI,SX,JAH••• 
1 SETUP l 

?JO FORIIAT ( IH1 1 SX oll'ltt••• 
I (0 T I 

2'10 FORHAT IIHioSXolbH••• 
I E~ I 

lRROR 

ERROR 

ERROR 

EkROM 

EXIT - SEE STATEMENT 

EXIT - SEE STATE~ENT 

EXIT - S(f. STATEMf.:NT 

Ell Jl - SEE STATE ME NT 

750 FORMAT IIHI 1 SX 1 )AH••• EkRD~ EXIT • SEE STATE~ENT 
I EO IT I 

760 FORMAT !IHI,SX,JBH••• ERROR EXIT- SEF STAT(MENT 
I MAP I 

210 fORMAT (ltil 1 5X 1 3!lti••• E.KROR EXIT • SEE STATEMENT 
I PH I I 

2 R 0 F 0 R M A T I 1111 , 5 X o 3 !l H • • • E f< R O·fi EX I T - S E E 5 T A T E ME N T 
I PHl I 

290 FORMAT (IHI 1 5X 0 JOH••• ERROR EXIT- Sf~ STATEMENT 
I INfACEl 

300 fORMAT II trl o 51. o J£1H••• ERROl\ EXIT - ·SEE STATEMENT 
I N E t; M 1.0 

110 FORMAT IIHI,SX,leH••• ERROR EXIT • SEE STATEMENT 
I l'o[WRHOI 

J20 FORMAT II~I,SXo38H••• ERROR EXIT- SEE STATEMENT 
I FLUX I . 

330 FORMAT (IHI,SXo38H••• ERROR EXIT- SEE STATEMENT 
I .PH2 I 

3'10 FORMAT (IHI,SX,JBH••• ERROR EXIT • SEE STATE~ENT 

I REZN•E I 

NUMBER oiS•IOH IN 

NUMBER tl!; tl OH IN 

NUMBER tIS 1 I OH IN 

NUMBER el!lilOH IN 

NUMBER 1 1!itiOH IN 

NUMBER ,1St lOH IN 

NUMBER 1 1Sp)OH IN 

NUMBER oi·SoiOH IN 

NUMBER ,IS 1 IOH IN 

NUMBER oiStlOH lN 

NU~sER 1 !S 1 1QH IN 

NUMOER ,,s,loH IN 

NUMBER ol S dOH IN 

NUMBER olStiOH IN 

JSC FO~~AT I//SX,6h I•,IJ 1 6H J•I1 1 6H K•ll//16X.7HZ•HL0CK//6X, 
!ISH REAL fOR~AT o5X,JSH INTEGER FORMATI2XtiHI,8X,~HZillt17X,~Hl( 

211//IJ~o2Xofl':io6,SX,)ISII 

E. NO 
SUt<ROUT!NE FLUX 
I NCLUOE (QMO I~· 

C••••••••••••••• CO"PUTE FLUXES ACROSS ToP ANO RIGHT SOUNoAHIES FOR •••••••••••• 
( E~CH "ATERIAL IN A MIXED CELLo 
c 

c 
( 

c 

MA=MA-100 
~lk=MR-JQO 

••• ~EGIN LOOP ON ~ATERI~LS 

200 00 500 NT• loNMAT 
V/oR0\'[=0• 
URR=Oo 

C ••• If CELL DCfSNT CONTAIN t--1\TERIAL 111 1 : SKIP !"'UT 
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I. 

1620 
1621 
1622 
1623 
162'1 
1625 
1626 
11.27 
1628 
1629 
1630 
1631 
1632 
lb33 
11.3'1 
1635 
1636 
1637 
1638 
1639 
16'+0 
16 '4 I 
16'12 
16'13 
16'1'1 
16'+5 
16'16 
16'17 
16'48 
16'19 
1650 
ItS I 
1652 
1653 
165'1 
1655 
1656 
1657 
1651! 
1659 

. 1660 
1661 
1662 
1663 
166'1 
1665 
1666 
l6b7 
1668 

1669 
1670 
16 7 1 
1672 
1673 

c 
IFIR~OINTe"I•LEoOol GO TO SOD 

C ••• CALCULATE FLUX OF ~ATERJAL N ACROSS TOP soUNOARYo 
C IF CELL ABOVE OOESNT CONTAIN MATERIAL N1 SKIP OUTo 
( 

c 

RHOio•O• 
JFIJo£QoJMAX oANDo VCKioGToOol GO TO 230 
!FIJo[Q,J~AX oANOo VIKioLE•Ool GO TO 3GO 

IFI~AoGToC I 60 TO 210 
C ••• Cell 460YE PURE 

IFIMA+IOO oNE, NTI GO TO 3CO 
RHOA • AMXIKAJ/(TAU(IJ•DYCJ+III 
VC=TAUIII•OYIJ+II 
GO TO 220 

C ••• CELL ABOVE MJ~ED 

C ••• R~OINT,MAI a Co INDICATES CELL OOES NOT cONTAIN 
C MATERIAL ~1• 

210 IFIR~OINT,MAiolEoO•I 60 TO 300 
RHOA a RHOINT,~AI 

VC•XMASSINT,MAI/RHOA 
C ••• IF CELL AijOVE CONTio!NS A FREE SURFACE• SFT 1FS2•l 

c 

IFS2o:o 
IFIRHOINVOIO,~AioGToO•I IFS2 • I 
IFI.H•XIKAI•LEoCol G(l TO 23C 

2?.0 1FIAMXIKI•LE•O•I GO TO 235 
I'ISA=IVIKI+VIII.AIJ•,S 
WS=DT/O"'IJI 
WSB=IoO+IVIY.Al-VIKl 1• ..... 5 
1fiABSIVIKIJ•WSoGT•STAD oORo ABSIVtKAII•~SoGToSTABI WSB•l,O 
VABOVE " V.SA/WSA 
GO TO 2'10 

230 VA~OVf • VIY.I 
GO TO 2'10 

73S VABOVE•VIKAI 

C ••• If" ONLY O"E Cfll CONTAINS A FREE SURFACE, USE 
C DE~S!TY OF THE OTHER ONE TO OEF!NE THE MASS FLUX• 

c 

2 'I 0 IF I All S I VA 8 u V f I o.l £ • U M I ti I G (1 T 0 3 n 0 
IFIVAOOVEoGToCo oANOo )MA~5CNT,MioLE•0ol GO TO JOU 
IFIMAoLE•O .~~. Jo~Q,JMAXI GO TO 2'15 
IFtVAbOV~oLT•r• oAND, XMASStNT,HA)oLEoOol GO TO JOO 
IF'IIFSioGl olfS2' GO TO 2!:.('1 
IFCIFS2oGT•IFSII GO TO <U·Cl 

C ••• JF ROTH nR ~EITHER CONTAI~ A FREE SURfACE USE oENSill 
C OF DONON CELL TO DEfiNE MASS FLUXo 
c 

1.'15 JFIVAOOVEoGToC•IGO TO 26C 
lf(JofQ,JMAXI GO TO JOG 

2~·0 H HUT o: RflOA 
GO TO 270 

2~0 RHOT o: RHOINT,Ml 
VC=XMASSC~T,~l/RHOT 
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167'1 
1675 
1676 
11,77 

11>78 
1679 
11>80 
l6A I 
11>1:12 
16113 

. 16S'l 

16-'JS 
)686 
lt.G7 

1668 
16A9 
1690 
11.91 
16'12 
1693 
169'1 
\695 

1696 
1~97 

1698 
1699 
17r'l0 
I 7 U I 
1702 
l1l1 3 
17rJ'I 
I 70S 
170"' 
I 7tl7 
1708 
1709 
1710 
.\711 
1712 
I 713 
171'1 
I 71 S 
1716 
171 7 
I 7 1 i! 
1719 
\72'1 
17 Z I 
1722 
1723 

I 7 2 '+ 
172S 
1726 

c 
c 
c 

c 

1 
••• ACCUMULATE FLUXES ACHOS~ TOP BOUNOARY 

170 SMPY•RHOT•VABOVf•FRACTPChToMI•SDT•CYC 
~ScCYCMXICY(•AilSCSMPY) 

tft>ISoLToRCIF:P<;•RIIOT•VCI SMI'Y•Oo 
SAr1PY tNT ,H laSt•f'Y•SA~PV C NT 1 1'1 l 

C ••• CALClJLATF' FLUX Of tiATE:RIAL f~ ACROSS- RIGhT 80UIIIOARYe 

C IF CELL ON HIGHT ODESNT CONTAIN H~TERIAL N SKIP OUTo 
c 

JDU RHOJ.<a(], 
l~CioEQ,!HAJ ,ANOo UIKiobToOol GO TO 330 
1Filo£.Q,I!':f•X oANOo IJCKioLEoOol GO TO 500 
!F!MRoGT•Ol Gn TO 31~ 

C ••• CFI L ON PIC,IIT PURE 
IFIMR+100 •NEo NTl GO TO SOD 
RHO~ = Af1.<1Kfi)/CTAU( 1+1 l•DYIJII 
ljC~<TAllt 1•1 loOyCJI 
GO TO 320 

C • • • C f L L 0 N R I C. tl T M I~ E: 0 
C ••• ~H~IMT,MRI~o. INDI~AT£S rELL DOES NOT CnNTAIN 
C M~TER!AL ~T. 

310 IFIRHOCtiT,l'1RI oLEo' Col GO TO SOO 
RHOR = RHOI~T,1'1RI 
VC=~MASSINT,HPI/RHOR 

C ••• IF CELL ON RIGHT CONTAINS A FREE S~RFACE SET JFS2•J 
JFS2=Q 

c 

IF!RHO(NVUII),~RioGToOol IF'S2 • 1 
IFIAM.CKRI•lfoOol ~0 TO JJC 

320 IF'IAMX(KI•LE•Col r,O TO 335 
~SA=IUCKI+U!KRII•oS 

V.S=OTtDn II 
~SB=IoO+IlJIKNI-UIKII•dS 

!FCAHSIUIKli•~SoGToSTA~ oO~o A8SIUCKRII•WS,GT~STABl WSB•1oU 
URR = I•SA/W';B 
GU TO 3'10 

330 UHR "'lJCKI 
GO TO 3'+LI 

33!> URRcU(KRI 

C. ••• 1r n'ILY O~lf CELL C0NTA1.J5 II fREE ~liRF"HE:,lJS( DENSITY 
C Of" THE: UTH~R C[LL TO DEFINE MASS FtUXo 

c 
c 
( 

c 

l~O !FIARSIURRloLFoUM!Hl GO fU SQO 
lflliiHI.GT•Oo ,Afol(lo XttASSifHtMioLEoOol GO TO SilO 
!FIM~.L[oO oO~. l~tQoiMAll GO Tn 3~5 

p: t U !> H • L T • U • • ~ n [; • X rJ II"> S C rlT , Min o L E • 0 o I 
If I If S I • G T • If S 2 I u II T 0 3 ':. 0 
lfllf52oliTo!F'')II r.;O TO 360 

I 
G•J TO 500 

• • • t F II 11TH n« 14[ I Ttl(~ CELL (11~1 T A I ti A FRrt SuRF' ACE, USE 
r, E • 1 <; l T Y 0 F' UO ,_ 0 i{ CELL T I) P E F I N E. MAS 5 f. LUX o 

1 1 2., ~~. 'i l·, r ~ ' L·l? !? • r.; i • r 1 • , 'j 1 ·r IJ J :, J 
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.. 
1728 
1729 
1730 
1731 
1732 
1733 
173'1 
173S 
1736 
1737 
1738 
1739 
171fiJ 
17'11 
17'12 
17'1) 
17'1'1 
17'15 
17'16 
17'47 
17'18 
17'19 
1750 
1751 
pr;z 
1753 
175'1 
17!:>5 
1756 
17'37 
1758 
17S9 
1760 
I 761 
1762 
1763 
176'1· 
1765 
1766 
1767 
176<1 
171>9 
1770 
1771 
1772 
1773 
177'1 
1775 
17H 
17 77 
1778 
177~ 

c 

Jf"llo£Q,IMAXI GO TO 500 
350 RMOT • RHOR 

GO TO 370 
360 RHOT • RHOINT,HI 

VC•XHASSINT,Ml/RHOT 

C ••• ACrUMULATE FLUX ACROSS RIGHT BOUNDARYo 
c 

c 

JYO SMMP•RHOT•uRR•FfUCRT IN ToM I•SDT•CYC 
WS•CYCHX/CYC•ABSISMMPI 
JF I tV SoL T oROE'P'i•RHOT•VC I SIII·II••O• 
5AMMPINT 1 Ml•SMMP+~AMHPINT 0 MI 

C ••• [Nr. nr LOOP ON MATERIALS 
c 

500 COtiT I NUl:: 
RETURN 
END 
SUO ROUT 1 NE GLif£ 
INCLUOE COifol•l 

C ••• ADJUST VF.LOCITIES Of CELLS OVER-ACCELERATED BY THE 
C PRESSU~E ~FFECTS IN PHI BY 'GLUEI~G' THEM TO 
C AN APP~OPR!ATE NEIGHBO~o 

c 
C ••• ~L~E CELL ~K- AND CELL •NK• 
c 
C ••• T~O PASSES THROUGH GLUE 
C I • ~LUE ALL CELLS WITH UNREAL VELOCITIES TO 
C HIGHEST PRESSURE NElGHBORo 
C Z • GLUE ALl. FREE SllRFACF: CELLS TO 
C Hlr,H£ST DENSITY NE!GHeO~, 

c 
DO ,.00 JG•Io2 
DOJOOJ•Id2 
00 300 I • I • II 
K•IJ•1 l•lMAX+t+l 
JP•J 
lFIJoLEoJPROJ oORo JP~OJ•f.~oOl GO TO 1~09 

C ••• THf FOLLOWING ~EUEFINITJON 0~ INOEX K IS NEEDED 
C TO GIVE SYMMETRIC T~EATMENT TO UPPER AND ~O~ER 
C HAl~ES OF 4 SPHERICAL PACKAGE• 

JP=!Z•J+J?~OJ+l 

K•(JP•I l•liHX+l+l 
1~0? IFIAMXIKloLEoOol GO TO 3JO 

M•MFLAGIKI 
C ••• GLUE CELLS ~lfH UNREAL VELOCIT[ES IMrLAG NEGATIVE) 
C 0 R Jl1 T ti NEG AT I 'h. INTER ~14 L ENERGY 

IFIMoLToO oORo 4!\I~JoLToOolGO TO 100 

lFI!GoEQ•I oORo MoLToiJOJ ~0 TO 300 
HM,.H•IOO 
!FIRHOINVOIO,MM) •LE•O•I GO TO 300 

1 1 a J c 
1781 !00 NK•O 
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1782 
1783 
178'1 
178S· 
17U 
1787 
1799 
171!19 
1790 
I 7 91 
1792 
1793 
179'1 
IHS 
I 7911 
1797 
179~ 

1799 
IBO'J 
18 0 I 
1802 
1803 
180'1 
I 80S 
181)6 
1807 
180'3 
I.:J09 
I 9 II'J 
I 8 I I 
191 2 
I 8 ll 
I 8 I '4 

I 81 S 
181 6 
1817 
18 18 
18 I 9 
182iJ 
18 2 1 
1822 
1823 
182~ 

IBZS 
1!12b 
1827 
182'3 
Jl!29 
183Cl 
IS 3 I 
1 BJZ 
I B 3 3 
183'4 
ldJS 

c 

c 
c 
c 
c 
c 

c 

c 

c 

c 

c 

••• DEFINE K•!NOEX Of NE!GH30R CELLSo 
KA•l 
1(8•1 
KR•t 
KL•l 
IF'IJPoNEoJ~AXJ KA•K+IM'X 
IFIJPoNEoll KA•~·IMAX 

!FIIoNEoiMAXI KR•K+l 
IFtloNE,ll KL•K•l 
IF!MoLToOI GO TO llO 
tFIAI~IKioLToOoiGO TO II~ 

' ' ••• ASSURE THAT F'.s. CELLS ARE GLUEO TO CELlS OF' LIKE 
MATEqi~L 

I F t JP, EQ, J M A X I G 0 T 0 I :J 2 
M A" !~F 1.. A G I K +I M 'X l 
lf!MAoGToiOOI GO TO 101 
lftXMASStMA,~MioL£oOol KA~l 

GO TO I 02 

101 MA•MA-IUO 
X:-1•0• 
00 101r, 1~•1, .. 1'1\T 

lOtS XM:rXM+XMASS{N,~Ml•XMASSI~tMAI 
IF!X~oGT•O•I GO TO 102 

102 !FIIoEQolliAXI GO TO 10'1 
M .. •I'IFLAG IK+ II 
lfiMRoGToiOOI GO TO 103 
IFIXMASS(~~,M~IoLE•Ool K~•l 

GO TO 10'1 

t()J M~=f1R-IOO 

x ~·o .• 
D 0 1 0 ) S N ,. I , I~ M A T 

IOJS XMa~M+XMA5S(N 1 MMI•~!1A~i(~ 0 MRI 
IF"I.(MoGToOo) GO TO 10·• 
KR•l 

tr:l'+ IF"I.JP,EQ,II liO TO 106 
MB=~F"LAGI<•IM,XI 

IFIM8oGTeiOOJ GO TO 105 
lf'I~~ASSI'18,:1-.,IoL.£•0ol K3•1 
GO TO lOb , 

l'lS Mil=<~'3-lUO 

J(M:z(:", 

0 u I 0 55 ,·~ " 1 , N"' 11 T 
I 0 5 S ~ '~ = .ll'-1 + .lP1 ~ 5 S C ; J , -1:1 I • .oq S S ( ,.; .' '1 H l 

IF"CXMoGToOo! GO TO lOA 
KA=t 
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·. 

I'Jlb 
1837 
1838 
1839 
16'10 

c 

c 

c 

106 IF'IIoEQoll ~0 TO 108 
ML•MF'LAGIK•II 
IF'IMLoGTo1001 GO TO 107 
JFCXMASSCML,H~IoLE•Ool KL•I 
GO TO lOB 

Jl)7 ML•ML•100 
XM•O• 
00 1075 N•I,NMAT 

1075 XM•XM+XMAISIN 1 MMltXMASSIN,~LI 
lFIXMoGToO•I GO TO 108 
KL•I 

108 CONTINUE 
GO ro tJO 

18'11 
18'+2 
1 e" l 
18'1'1 
18'15 
18'16 
18'17 
18'18 
18'19 
1850 
I !IS I 
1852 
185) 
185'1 
18S'i 
1856 
1857 
tess 
1859 
1860 
1861 
1862 
1863 
196'1 
1865 
1866 
181>7 
1869 

C ••• GLUE CELLS NJTH NEG, INTERNAL ENERGY TO NEIGHBOR 
C OF HIGHEST RELATIVE VELOCITY 

1869 
1870 

110 CONTI~·.IUE 

1'15•0· 
IFIAMXIKAioLEoOol GO TO 115 
IS • (U(KI•UIKAII••z + (VIKl•VIKAII••Z 
Ni(aKA 

tiS IF(AHXIKQioLEoOol GO TO 120 
~SA • IUIKI•UIKRI1••2 + IVCKI•VIKRII••z 
!FI~SAoLToNSI GO TO 120 
'NS•IiSio 
NK•KR 

120 IFCAMXIKBI•LEoGol GO TO 125 
~SA • IUIKl•UIKBll••2 + IVCKI•V(KBII'•Z 
IF!~SAoLToNSI GO TO 125 
NK•Kfl 

125 IFIAMXIKLioLEoOol GO TO ISO 
~SA • IUIKI•UIKLII••z + IVIKI•VIKL11'•2 
!FI~SiooLToNS) GO TO ISO 

1871 NKaKL 
1872 GO TO ISO 
1873 c 
187'1 C ••• GLUE CELLS ~!TH ~NREAL WELOCITIES TO NEI~H60R NITH 
1875 C HISHEST PRESSU~E• 

1876 c 
1877 tJO MFLAGCKI=IABSIMFLAGIKII 
1879 PMAX • AMAX1C~BSIPIKAII 1 ABSCPIKRIJ,ABSIPIK8li 0 4RSIPIKLIII 

1879 c 
!ABO IFIAFISCPCKAlloLT.PMAXl GOT~ IJS 
I 80 I NK=!<A 
tAa2 GO TO 150 
1~83 !35 IFIABSCPIKRIIoLToPMAXl GO TO 1~0 

1~8'1 NK•XR 
ISAS GO TO ISO 
188b 1'10 IFI4BSIPIK~IIoLToPMAXI GO TO l~S 

18 •l.? 
1888 
IA89 

GO 10 ISO 
!'IS NK:KL 
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11'190 
1891 
1892 
189) 
18914 
199S 
I8'H• 
1897 
19H 
1899 
1900 
I9U I 
1902 
1903 
19rJ'I 
I 90S 
l90b 
191' 7 
19ClS 
1909 
1910 
1 9 I I 
191 2 
1913 
191 'I 
191"o 
19\1> 
1917 
1919 
1919 
1920 
192 I 
1'122 
1923 
192'1 
l92S 
I'IZb 
1927 
1928 
192'1 
1930 
1931 
1932 
1933 
193'1 
193S 

'1936 
19 3 '1 

1938 
1939 
19'10 
1 9 ~I 
19'12 
19'13 

c 
ISO JFINK,LE•II GO TO 30~ 

Jf(ABScUCNICII•LEoOo oA~O• ABSIY!NKtt•LEoO, 'ANO, 
I ABSIAI•INKIIoLE•Ool GO TO 300 

C ••• CU~PUTE TOTAL KINETIC E~E~GY OF THE T~O ~ELLS 6ElNG 
C GL~ED I~ A~D NKlo 

•st~AM~!K)•IU(Kl••2+V(K)••ZI+AM~INK)• 

J(UINK 1••2+VI~K 1••71 
C ••• NE~ VDLDCITIES TO CONSERVE MOME•TUH 

~SU•IAMXIKI•U(K)+A~XINK l•U!NK ll/IA~XIKI+A~XINIC II 
.SV•(AMXIKI•VIK)+A~XINK )•~INK ll/IA~XIKI+A~XINI( )) 

C ••• ~E~ KIWET!C E~ERGV 

~52=1AMXIKI•A~XI~K llt(~SU••Z+WSV••21 

C ••• GAl~ IN ~INtTIC ENERGY (4LWAYS NEGATtiEl 

c 

1\S= I ~IS2•WS I I I Z• 
E N E :, ., A .M X I J( I • A I X I K I + A M X I ·~ '< I • A I X 1 ~~ K I - ~V 'i : 
AI~IKI ., ENE~IIAHX(K~+AMXINKl I 
AIXINI() '" A!XI<I 

H•"1FLI\GIKI 
MFLAGtN~l=tA~'IHFLAGI~KII 

HN:oi1fLAG INK I 
IFIHeLT,IOOIG~ TO 1197 
M=M-100 
D 0 I 7 0 N ~ 1 , 'I H 4 r 
IFI.HASSIN,~I.LEoOoiGO TO 170 
SIEtN,MJ=AIXI'<J 

170 (OIH I NiJF.: 
1197 IFC~N.LT•IOOIGO TO 197 

HN=MN•100 
DO I 75 NDI otJtHT 
IFIXMASSIN,~~IolE•:oiGO TO l7S 
SIEIN,HNJ=A!XINKI 

I 7!> corn I NUE 
C ••• NOT~ - AFTE~ GLJEING, THE VELOCITt COMPO"ENTS AND THE 
C ,PCCIFIC I~TER~AL EN[RGlES OF THE T~O CELLS ARE EQUAL. 

I 97 U II( l • ~~ SU 

c 

c 
c 
c 

UINKI:a>•SU 
VI t< I "''·VSV 
Vl:li<la"'SV 
W~lf[(6,~0001 lt~tKoHK 

'lOOO F0'H1ATI2lboSrH:r::LLSt !SoSti ANDoiSo7H (;LUEO) 
300 CONTINUE 
'if.10 CONTPjUE 

RETU~N 

f.tlD 

INCLUDE COMOI"t 

LAST=t 
I :J= 0 

~ I;<:: I Q+ I 
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I. 

19'1'1 
19'1S 
19'16 
19'17 
19'+8 
19'49 
1950 
195 I 
I9S2 
1953 
195'+ 
19SS 
19S6 
19S7 
1959 
1959 
1960 
J 961 
1962 
l9bl 
196'+ 
1965 
1966 
1967 
I96R 
1969 
1970 
19 7 I 
1972 
19·73 
197'+ 
197S 
1976 
1977 
197R 
IH9 
19t>O 
19R I 
1991 
1983 
198'+ 
t9e5 
1996 
1987 
1988 
19139 
1990 
1991 
J.99 2 
1993 
199'1 
I99S 
1996 
1997 

c 

ZIJQI•Oo 
IFCLAST,GToOI GO TO S 

CALL l Npi.JT 
C ••• CO~~UTE TIM~ STEP AND P~ESSIJRES 

\0 CALL COT 
C ••• CH~CK ENERGY CONSERVATIONo PRINT, DUMP 

CALL EDJT 
C ••• nFLAGL • LAST CYCLE FLAG• 5fT JN EDIT 

JF(nFLAGLoGT.~•l CALL (AJT 
C ••• WO~~ PrlASE 

CALL PHI 
C •• • OF.:IJIIG EO IT Pll Plr 

JFIJNTER•GToO oANDo HPki~T.GToOI CALL EDIT 
C ••• DOES CALCULATION INVLOVE STkENGTH EFFECT~ 

IFICYCPHl•LT•C•I &0 TU ZO 
C ••• STq~~C,TH PHASE 

CALL PH3 
C ••• OF:I~ 1JG EDIT l"fUIIT 

JFIINTER•GloO oANOo N~R!NToGToO) C~LL lDIT 
C ••• IHTERFACE ~OT!UN, HIX£0 CELL fLUXES 

20 CALL IIH"ACE 
C ••• TR~NSPORT PhASE 

c 

c 

c 
c 
c 
c 
c 
( 

c 

c 
c 
c 
c 

c 
( 

c 
c 
c 
(. 

c 
c 

CALL PH2 

GO TO I 0 

ENO 
SU6ROUT!U~ fN~AtE. 

••• COMPUTE FRACTIO~AL AREAs OF M!XEO CELLS TO BE 
U~ED IN ~EFlN!TJON OF MASS FLUX TtRMSo 

••• ~OVE THACE~ PAHTICLESo 
••• (NEATE MIXED CELLS• 
••• FLAG CELLS UECOH!NG PURE AN~ ADJUST ThEIR 

f'LIIXfS Ta f.\ACTLY EVACUATE lHOSE MAT[RJALS THAT 
AI<!: Lf:AVING• 

INCLUDE COMO!,. 
E Q \J I VALErI C C C ""P' o lf'T Y ) • I \IS A o T P )1.1 o ! W 5 C 1 f R A C X I 
ICY • JNTICYC:MXJ 
SI>T=DT /CYCI1ll 

••• AE~IN SU~CYCLE LOOP 

DO 875 t.J = !,ICY 
CYC•FLI.lATII.JI-1• 

••• COMPUTE FRACTIONAL -REAS fROM !NTERCfPlS ~JTH CELl 
~OUNDARlES ~SING UPDATFO POSITIONS OF TRACE~S. 

T Yr. 5 [ ARrAS :il L L R E 115 ICL· T 0 ( 0 M PUT F FLU X t:: S 0 ~~ T H l S 
SU~CYCLF.: OF JNFACEo 

••• IN!llrLIZE ANRAYS 

39 



1~911 

1999 
2000 
2()01 
2002 

2003 
200'1 
2005 
200b 
2007 
2008 
2009 
20 ,·o 
20 II 
2012 
20\3 
201'1 
201!> 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
202'1 
2025 
2026 
2027 
2028 
2029 
2031) 
2031 
2032 
Zn3J 
203'1 
20l!> 
2036 
2ll37 
2038 
2039 
20'10 
20'11 
ZO'i2 
20'13 
20'1'1 
20'15 
ZIJ'Ib 

20'17 
ZU'IR 
20'19 
200:.0 
2051 

c 

c 
c 
c 

c 
c 
c 

c 

c 
c 
c 
c 
c 

c 

c 

c 
c 

oo 2'1 N•t,Nvnro 
!>0 22 Mai 1 Nf'IXCL.S 
F"RACTPINof'll • O. 
FR/IC!HINtiH ., Oo 

22 cONT lrlUE 
z-. CO~IT lNIJ[ 

••• TR~VEL AROU~O EACH MATEP!AL PACiAGE AND USE PAIRS QF' 
TFir.CERS TtiAT STf<ADDLE CELL ltOUND,ARY t 5) TO COMPUTE 
FRACTIONAL AREASo 

DO 36 N•loiiVOID 
NN•N~1P IN I 
IF'INNoEQ•OIGO TO 36 

•••· STORE THE COOROINATES OF THE fiRST T~ACER 

OF THf. FlRST SU8PACKAGEo 
TXJ• Tllll~.tl 

TYJ• TYIN 1 1J 
Ml•at 
M2=Z 

••• STA~T LOOP ON HZ 
200 TXta TX(N,M11 

TYlaTYINoHI) 
TXZ=TXINoi'12J 
TYZ'"TYINtMZI 

211 

212 

• • • I T X J , T Y 3 l I S THE F I R S T r> 0 I NT 0 F T:H I 5 PACKAGE 
OR SUilPACKAGEo IF TX2•TX3 .AND TY2•TYJo 
THE PACKAGE ~AS AEEN COMPL~TELY ClRiUMSCRJSEOo 

lFITX2oNEoT~3 oORo TY2•NEoTYJI GO TO 211 
••• TEST To SEE JF THERE A~E HONE SUBPAC~AGES• 

!FIM2oGE~~NJ GO TO 3~ 

••• WlLL NEXT TRACER ~E EQUAL TO THE FIRST ONE 
lFITX(N,M?.+!I,NEoTXJ .o~. TYII-lol'l2+lloN[oTYJ):GO TO 3'1 

••• P~rSET FRACTJO~AL A~EAS OF CELL K HERE IF WE ENTER 
JT r~nM AN kXISo . 

lfiTX1oLE•O• oANn. TX?.•GT•O•I GO TO 212 
JfiTY!oLE•O• .~NDo TY2oGT•O•I GO TO 213 
GO TO 21~ 

J• INT(TYII+l 
lfiJoGT,l21 GO TO 21S 
MXAXISaf'll 
K= IJ•II•l!1A)I.+?. 
M•IAHSIMFLAGIKII 
JFIHoGToiOUI GO TO 2120 
MOe II , .. , 
CALL N£1'111 I X 

2120 f'I=H•IUO 
f N ACT P ( N , 11 I ="I ~ U I I l 
F R A C H T I N , t1 I :(I Y I ,I I •I. I I I • T ;, 0 1-' l 
lfi\GHoEUollFPACHT~N,HI•OYIJl 

p.4 A" I A !lSI 11 FL.~,; ( i< • [ t; A X I I- I 1)0 
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Z05Z 
zoc;J 
205'1 
2055 
2056 

·zos7 
20Sfl 
2059 
20t·O 

-2061 
2062 
20bl 
206'+ 
20bS 
201111 
20117 
20118 
20~9 

2070 
2071 
2072 
2073 
207'+ 
2075 
2016 
2077 
2079 
2079 
2080 
21:181 
2082 
2093 
208'1 
2085 
2086 
2087 
20tH! 
2089 
2090 
2091 
2092 
21)93 
209'1 
2095 
2096 
2097 
2098 
2099 
2Jf]0 
21 'l I 
2102 
210) 
210'1 
21ns 

!FIMRoLT•O oOPo Jo[Qoll GO TO ZIS 
FRACT~INoMaJ•TAUIII 

GO TO 215 
213 I• INTtlXII+I 

lflloGToll/ G~ TO ZIS 
MYAXIS.,HI 
/(2!+1 
H•IAl351HrLACi1Kl~ 

lriHoGf,IOUJ ~0 TO 2130 
~10= ~, 

J•l 
CALL NEI\MJX 

2130 H•t1•IOO 
ML=IAHSIMrLA~IK-111•100 

IFIMLoLT•O• .~Ro I•EQoll GO TO 21~ 

fHACRTINt~LI=nYCti•XCI•II•TWOPJ 

JfiiGHoEQoiiFAACHTIN,MLI•OYfll 
21'+ fRAtTPINeMl=TAU!ll 

FRACRTINeHicOYill•XIII•T~OPI 

l f I I G 11 , £: ~~ • I I F R A C H T I N t M I • D Y I I l 
21'!> CONTIIJUE 

C ••••JF 1\0T!i POINTS AHE ON THE S11ME AXIS, SKIP OUT 

- c 

tfiTYI+TYl•L~·D•IGO TO 33 
!FITXI•TXZ •Lf.• Q,) r,o TO 33 

ITXI "'(IHITXII 
JTYI,. PHITYII 
tTXZ a tNTITX?.l 
fTY2 • PHITY~~ 

IT li.B= IT X I 
!TYB•ITYI 

C ••• IF fHHH POIIHS AI~E OUTS10E THE ACTIVE GR!Do SKIP OuT• 
(fl. IT.l(to::;T,Ft0AT!llloORoTYloGTofLtlATII2ll oAtlOoiTXZoGTofi.OAT(f'l-1 

1 o0RoTY2or,T.F"LilATI 121 I I GO TO 33 
C ••• IF 80TH POINTS AR~ IN THE ~AHE CELLo SKIP OUTo 

ZJ Jf"(JT~J,Ea•JT12 oANO, ITYloEQoiTY21 GO TO 33 
l•lT X J 
Jf"~ITXt.LT•JT~2l I=J+I 
J=!TYI 
JfiJTY!oLT•ITY21 J=J+I 
RTX.,F"l.OATI I l 
T P Y =FLO A T I .J l 

C ••• I~ C~LL Dl~ENS!O~S ARE coNSlA~T, C~N US£ cEI.I. UNITS To 
C co·li'IJTt: SLO?E • OTHC:P\\1 SE; MUST cor~VERT TRACER 
C COO~OINATES TO CMo UNITS, 

JF"IfV~RDA•EOoO ·A~D. JVARDYo[Q,O) GO TO ?.31 
C ••• (\l·1t"IJTC: CHo VALUES OF COOHDPIATES 

XC'11= X!ITXI!l .. ITX!•IIIIlTifXIIl•OXI!TXB+I) 
~C~2=~11T&2l+!TX2•AINTITX2II•OXIJT&2+1) 

YCN/= Y(!T(/l) + ITYt--·\I!•TITYill•i1YIJ1'Vtl+ll 

v C1 2 = Y I I T Y l. l • ! T ·n - .\ I r! r i T Y l. I I • DY I I T y 7. + 1 l 
C ••• C0 1ii'•Jr"' 'ii.OPE OF I.INE THHUIJI,jli THESE TI,Q POINTS 

S L 0 P F.=: I Y C ·1 l. • Y C -1 I l I I ~ C ~~ l. • • C M I l 
0: • •• (()'ln•J Tr: I U r;:J.Ic;[,:T [ 0i!'i "/I Til C'::LI_ HOIHII'AI-! IrS 
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2106 
2107 
2108 
2109 
2110 
21 II 
2112 
2113 
211 '+ 
211 s 
2116 
2117 
211 a 
2119 
2120 
2121 
2122 
2123 
212'1 
2125 
2!26 
2121 
2128 
2129 
2130 
21 3 I 
2132 
2t3l 
213'4 
213S 
2136 
2137 
2139 
2!39 
2!'10 
21 'II 
2!'12 
21'13 
21'1'1 
ZI'IS 
21'16 
21'i7 
21'i8 
21'19 
2tSO 
21 S I 
2152 
2tS3 
21S'+ 
ZIS5 
21!>6 
21~7 

21Sfl 
?.IS~ 

RTYaYCM2+SLOPrc•cXCI)•XC~ZI 

TPXcXcM2+1YIJI•Y(M21/SLOPE 
I T=l . 
JT•J 

C ••• COIJI/r;:~T !NTEHSECTJONS To CELL UNJ'TS 

c 

c 

c 
c 
c 

c 

IFIITvloEJoiTv21 c;O TO 235 
DO 23'1 !=1 0 11 
!FITPX•XIlll Zl2o2ll 1 7J'I 

ZJl TPX•rt.OATI!•II+ITPX•XII•Ill/!XIJ)•l((!~1)) 

GO TO 23S 
233 TPX•fLOATill 

'GO T'J Z3S 
23'1 CONTI~JUE 

Nt<•23'1 
N~•9 

CALL E~RO;t 

2]5 CO~TINUE 

!FI!TXI.EQ,IT~21 GO TO 23Y 
DO ZlB Jalt!Z 
IFIRTV•YIJI) 236,237 1 238 

236 RTV=fLOATIJ•II+IRTY•YIJ•III/fYIJ)•y(J•III 
GO TO 239 

237 RTY=FLOATIJI 
GO TO 23Y 

218 CONTI!HJE 

7777 

239 

231 

2391) 

NK•ZJB 
NR=9 

P~INT 7777t IHY,YIJ)o'ftl2ltSLOPEtYCMioYCI'I2tTYtoTY2 
FO~MAT I IHI ,8E!6o81 
CAI.L EKROR 
COII;TINllE 
I= t T 
JIOJT 
GO TO 2390 

SLOPEaiTY2•TYll/ITX2-TX11 
RTY=TV2+SL0PE+IRTX•TX?I 
TPX•TX2+1TPY-TY2115LOP£ 
fRACY=Oo 
FRACX•O• 
!FIITVI.EQolrVZI GO TO 2'+2 
!FIITX1,EQoiT~21 GO TO 28 

••• IF POINTS STRAO~l.E BOTH A TOP AN~ A RIGHT CELL 
ROII,JJAHY', f'ROCt::SS F'IRST THE ONE CLOSEST To THE riRST 
T~\CE~ IT~ I ,TYllo 

DRT=SQRTIIRTX•TX11••2 + I~TY•TY!1••21 

OTP=SQ~TIITPX•TXII••z + ITPY•TYII•+21 
JFIDRToGToDTPI GO TO 2d 

2'12 FRACY•RTY-A!~TIRTfl 
J=!NTI~T'I'I 

triFRACVoGToO,I J•J+I 
IFifRACYol.EoQ, oANO, 1T,\oLTofTX2l JsJ+I 
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2UO 
2!61 
ZU2 
216l 
216 .. 
2165 
2166 
2167 
2168 
2169 
2170 
2 I 7 1 
2172 
2!73 
217'1 
2J7S 
2176 
2 I 71 
21 H 
2179 
2180 
2 IS I 
2182 
218) 
218'1 
2185 
2186 
2187 
2188 
2tR9 
2190 
2!91 
2192 
2!93 
2J9'1 
2t9S 
2J96 
2197 
2t9tJ 
2199 
220/) 
2201 
22n2 
2203 
zztH 
22ns 
nob 
2207 
2208 
2209 
2210 
2 21 I 
2212 
221'1 

(r.llol£o0 oORo JoLEoO oORo loGToi~AX oORo JoGToJMAKI GO TO 33 
K•I.J•I J•!MA)(+t•l 
H•IABSIHFLAGI!(ll 
~B•IAA5CMFLAGI(•IMAXJI·I~O 

HL•IABS(MFLAG!K•III•IOO 
"I( R •K +I 
HSR•I~BS(HFLA~(~R·JHAXII•IOO 

( ••• IF C~LL ~N LEFT Of POINT ~AS PREVIOUSLY ~ PU~~ CELLo 
C CAlL NEhHIX TO SET UP STORAGE FOR IT IN HtXEO CELL 
C AR~AVSo A~O COMPUTE FLUX FOR SUSCYCLES COMPLETED• 

IF!HoGT,IOOI r,o TO 2'10 
HO•H 
CALL NE~IM!lt 

C ••• IF MATE~IAL N JUST ENTERED CELL ON LEFT OF POJNTt 
C CALL ~E1R~O TO ASSIGN A oENSITY TO (To 

2'10 H•M•IOO 
JF(RHOINoMio~~·O• •ANDo NoNEoNVOJOI CALL MEWRHO 
IF C N • E: ~~ • NV 0 Ill I R 10 C NV 0 I D oM 111 I • 0 
IFII•GE.IMAXI 'JO fO 2S 
1'1fl:otA~5("1rLAGit<~J) 

C ••• tr C~LL ON R!~HT OF POINT ~AS PREV!UUSLY A PU~E CELL• 
C CALL NE~MI~ TO SET UP STO~AGE FOR IT IN MIXED CELL 
C AR 1UYS, A~!l'l COt1PUTE F"LUJC FOR SlleCYCLf.S COMPLETED•. 

IF(MRoGT~IOOl ~0 TO l,l 
MO•HR 
"'T•M 
IT" I 
KT•K 
I(•!(R 

I= I+ I 
CALL tiEWMIX 
MR•M 
I•lT 
K•KT 
M•HT 

C ••• JF HATERJAL N JUST ENTERED CELL ON RIGHT OF POINT• 
C A5SiriN To IT THE SAME DENSITY AS THAT AS~tGNED TO 
C CELL ON LEFT. 

2'41 Mlo!,.MR•Ibn 
tf!RHO!NoMRio~E·DjJ RHOIN,HRI•RHOINt~l 

C • • • C rJ '11> •IT F. F R ACT I 0 N A L ARE A F 0 R R A 0 I A L TRANS P 0 R r 0 F 
C MATCRIAL No 

2';; IfiiTXlol.rolfX21 GO TO 26 
C ••• E'HF.~JIIG CELL K • LEAVING Ct:LL KR 

~Sa !RTY~FL0ATIJ•IJI•DYIJI•XIJI•Th0~1 

IF I I G tt • E ~~ • I I ·v 5"' I II T Y •.f L 0 AT I J • I I I • 0 Y I J I . 
C ••• r;lr'iET f~ACTlt)IJIIL A~EAS or Ct:Ll K ~'H!CH r:E ARE E.NTERI•~G 

•SA~DYIJl•XI I I•T~OPI 
I F I I G 11 • E ~ • l l .J<; ,\ "0 1 I J l 
Jf(FRACRTIN 1 ~l.LT•~5A oANDo FRACRTtNoMl+WS •Gl• ~SAl GO TO 2Sl 
I F PI A o L T • :) o q ;! • J • L'l • I I ,_, ,) 1 0 2 1il 
IF!FRACTP!N,~nlo&T•D• •AN~. FRACTPIN 1 HbloLToTAUIIll GO TO ZS~ 

FHACTPINo~UI • TAUIII 
2 '> I I F I H L • L T • 'l • ')I> , I • [ (l , I I G U T 0 · 25 2 
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221'+ 
2215 
2216 
2217 
2218 
2219 
2221J 
2221 
2222 
2223 
222'l 
2225 
222b 
22 27. 
2228 
2229 
2230 
2231 
1132 
2233 
2l3'+ 
223S 
22H 
2237 
2238 
2?39 
?.2'10 
22'11 
22'l2 
22'13 
22'1'1 
22'<5 
22'+6 
22'+7 
22 .. B 
22'1~ 

22SO 
2251 
2252 
22Sl 
22!:1'1 
2ZS5 
22SI> 
22~7 

22'31:1 
22':>9 
22611 
2261 
22t.2 
2?'>3 
22,., .. 
·22n5 
226'-

1.7"' 

WSA • DYIJI•(II•ll•y~OYl 

If' I IGMoEr~ol)·~<;A•IH(JJ 

IFIFRt.CRTI1~, 1·1LioGT•Oo oANOo FRACRTtNtMlloLT,oWSA) GO TO 255 
f"k ~CRT IN, •II. I a ~!5 A 

252 lfiFRlCTP«N,~I.bT•Oo oANOo FRAtTPIN,M)oLToTAUC!II Go TO 255 
F P. J\ C T P I N tIll c T A I I ( I I 

25~ ~SA • OYIJI•XCIJ•T~o~r 

lfi1GH•EQ,II~5A•OYIJI 

C ••• ~E~fT fRA(l(ONAL ARfAS OF CELL KR UHICH ~E AKE LEAVl~G 

lfiFRACRT:N,~I•~'•Oo oANUo FRACRTINoH)+~S oLToWSA) ~0 TO 256 
7~3 !FiwS.GE•V~A.~R.t.Eo.tHAXIGO To 251> 

1 

IFIFRACTPIN,HPlobT•O• •ANDo FRACTPINoMRloLT~TAU(J+J)) bO TO 256 
f R A C T P I N , 1'1 R )'"' 0 • 
I,SA = llYI.Jl•l.ll+ll•T'I10Pl 
lflcGMoEq,ll""i/I.•OYIJI 
lfiF"RACRT!Il 1 11~1oGT•O~ oAt~D• rRACRTUioMRioLT:owSAI GO TO 256 
FR4CqT(H,~RI = Oo 
JFPHHhLToO .nl'.i, J•EQoll GO TO 256 ; 
lf'IFrlt.CTPifl,'lflRioGToOo oANDo FRACTPINoMRRioLToTAUII+lll GO TO '2S, 
FRACTPINollfiRl = Co 

756 tTxt•Ilxt-1 
r.o TO 27~ 

C ••• t:ITUi!N6 CE:LL KR • LEAVING Cf.LL K 
26 ~S • I~LOAT!Jl-RTYI•OYIJI•Kiti•~WOPI 

[FifGHoE4•II~~·!FL0~TIJI•RTYI•UYIJI 

C PRF5[T FPACTIUNAL AREAS OF CELL KR 
!FitoGFoiMAXI LD TO 765 
WSA~OYIJI•Xtli•T~OPJ 

IFI Jr,HoE<Ioll':l<;J.a!lYIJI 

[fCFRACRTCN,HioLToWSA oANOo FRACRTcN,M)+WS oGTo WSAI GO TO 263 
JfcFRACTP(N,MR)o6T•O• oAHO• FPACTPcN,M~I•LT~TAU(f+IIJ bO TO 26S 
FRA(TPINoMRI z TAUil+ll 
hSA = DYIJI+XIr+tl•r•OPI 
IF I 1 ~II, ( 1l. I 11'1 c; A= [I Y ( J I 
IFcFRACtlTctl,il~l·r.;T•O• •ANIJ• FRACRTIN,MI<I•LToi'ISAI C:iO TO 26S 
F R A C R I I 'I o :1 ~~ ) = ,-; 5 A 
lFI11BfloLToO .n;,, J•F.:Qoll ,;u TO 26S 

lF!fR.CTPIN,Y~ij),(,T,Q, oANVo FRACTPIN 0 MAR)o(T.TAU!!+l)l GO TO 26S 
FRACTP!No~~Rl a TAU()+ll . 

C ••• ~~~rT FRAcTIONAL AREAS OF CELL K:WHICH WE ARE LEAVtNG 
2 6 S •\ S 1\ = 0 Y I J I • )(I I l •l <i Gl' 1 

Iff !G~o[W.I ~~~~=UY4JI 

I t I f R A C R T I ol 1 Ill • G T • 0 • • Af<l) • f R A CRT I N t ~I I +VIS • L T 0 II SA I G 0 T 0 2 7 
IF"tJNT!TX.IIJ,~IYAA!SI)+lof.r~.I·ANO,Jof.Q,J) ~0 tO 27 

1 I> 3 I F I r·lll , L T • il • 'l"' • .J • l •.l • I I ,-, 0 T 0 2 t> b 
I F I f q ~ CT ~· I q , ~D. l • (; l • ~ • • A I H) • F R A C T P I N , M b } • L T ~TAU I I> I G 0 T 0 2 7 
FRACTPiu,~ql a n. 

1 b 6 ,,. •; A • n Y t J l • X ! I - I l • T "I 0 P I 
IF' t I c, 11 • l '} • I I •I "iII :tJ Y ( J l 
IF' CJ tf l I T Y I II , '1 X~ .~ ; 5 I I+ I • f. •l • J • AND .J • [ q • l l (o 0 1: 0 2 7 

I F C F IJ .~ C !~ T I <; , ! II. l • r; .1 • 'l , • A I' !) • F R A C.'~ T PI , '1 L I • L T ol'•' 5 A I G 0 T 0 2 7 
r;.~,\C~ T t'; ,IlL l '" 'J • 

_,,,J !"'h"•tt•'t·:,·,, .. J.,l.:~ ••.•.• o. t·•ncrP!;;,,·Jl.LT.TAlJflll 1ir• ru 27 
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- .. 

2269 
Ht.1 
227'l 
2271 
2l72 
227l 
227'1 
227'5 
2276 
1217 
227fl 
2279 
22AO 
22!\1 
2 2€12 
22t3l 
228'1 
228S 
2286 
2287 
228A 
2289 
2290 
2291 
2292 
2293 
229'1 
229S 
2 2 'Ill 
22H 
229/l 
22?9 
2300 
2301 
2102 
2303 
230'1 
.2 )05 
230b 
23u7 
231111 
23119 
2JJ') 
231 I 
2312 
2313 
231 ·~ 
2315 
2316 
2.317 
231S 
2319 
2)21} 
:2 3 2 l 

FRACTPCN 1 1'11a0, 
27 tTXI•ITXl+l 

C ••• UPnATE FRAC~TIN,MI 
27S FRACRTINoM) • FRACRT1N 1 M)+~S 

WSA • DY1Jl•Atll•l~11Pt 

IFIIGMoEQoii•~A•DY(JI 

!FIFRACRTINoMioGTo~SAl FRACRTIN,MiaFR~CRTINoMl•WSA 

C ••• AFTE~ INC~EHCNTING ITXIt GO BACK TO 23 'n SEE IF 
C MORE CELL AOUNOAR!ES B£TWE£H THESE TWO TRACERS 
C NEEO TO BE PROCESSEOo 

GO TO 23 
c 
C ••• IF THfSE T~O PTS STRADDlE A TOP BOUNDARY, 
C fllll.l INTr:RCEPT AIJO CALCiiLATf. A FRACTIONAL AREA IFRACTI>I 
c 

28 FRACXaT~X•AINTCTPXl 
t•INT(TPXl 
lf!FRACXor,T,Ool t~i+l 

tFIFRACX•LE•~• oAMO, !TYloGToiTY21 1•1+1 
lflloLEoO oO~o JoLEoO oOko loGToiH&X oO~. JoGToJHAX) GO TO 33 
K•IJ•Il•l'iAX+J+I 
M~IAASIMF~AGC~l l 
HB•IABSIMFLAGIK•IMAXII•I~O 

'1L•IA85 (t1F"LA(i I 1<":' II 1•1 JJ 
KA•K+fi~AX 

MLA=IABSI~FLAGIK~·III·lOO 

C ••• tr CELL BELOW POI~T WAS PREVIOUSLY A PURE CELLo 
C CAlL ~E~~~~ TO SET UP SrORAGt FOR IT JN MtXED CELL 
C AR4-YS, ~~D COMPUTE FLUX FOR SUsCYCLES COMPLETED• 

IFIMoGT,IOOJG0 TO ZBD 
MO~M 

CALL NEijl·lfX 

C ••• !F MATE~IAL N JUST ENTEREO CELL BELOW PO!NTt 
C CALL NENRHO TO ~SSfGN ~ DENSITY TO ITo 

280 Mc"'•l'lO 
tFIRHOINoMioL~•Jo •ANOo NoNEoNVOIDI CALL NEWRHO 
IF IN • E Q, NV 0 I D I 'lil 0 I N illll D , M l '"1 • 0 
!F(JoGEoJMAXI 1,0 TO 27 

MA•IAKSIMFLAGI~AI l 
C ••• IF CELL A~OVE POINT ~AS P4EV!OUSLY A PURt CELLo 
C CAI.L tiE;~III < TO SET UP' STORAGE FOR IT .1 N M 1 XLO CEL.L 
C AR'nvs, AND CO:·IPUTE FLU-~ FOR SIIBCYCLES COMPLETED• 

!FIMAoGT•IODI Gn fO 2~1 

110-aM A 

MT:aM 
JT:oJ 
1<T•K 
K"KA 
J•J+I 
C ~ L L I~ E " M I X 
HA:aM 
M2 MT 
J<•:<T 
,J= JT 
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2322 
2l2l 
232'+ 
237.'i 
2 lll> 
2 )2 7 

23Z~ 

2321 
2 3 3') 
2331 
2332 
2333 
233'+ 
2)3'; 

23 )b 

23l7 
23 )l 
23)9 
23 .. 1J 
23H 
23'12 
23·13 
2 )'~ '+ 
2J'f'j 
23'!1o 
23'H 
23 .. iJ 

23'+9 
2 3'i1J 
23SI 
23S2 
23~3 

23S'+ 
23S5 
2356 
2357 
23~14 

135? 
2 361 
231>1 
2:lb2 
23b) 
23o'+ 
23n5 
2J!;,C, 
23f>7 
23'>~ 

2)69 
2370 
2371 
2372 
237::\ 
2) 1 ., 

2)7t; 

c 
c 
c 

••• If MATERt~L N JUST ENTE~EO CELL Ahov~ rojNTt 
A551G~ To IT T~E SAME DENSITY AS THAT ~SSJGNEO TO 
CF.LL llELO\'i, 

181 MA•I'IA•IOO 
IFIRH~INo~~l•LEoO•l RHOI~o~AI•RHOC~o"l 

C ••• IS ~ATE~IAL 0~ RI~~T OR LF.FT 0~ I~TERCEPT 
29 IWSX•IHTCTPXJ 

~ S l( • X I I N :i X I • :)X I I '~ S X + I I • F ii A C X 
1FitTYioLTo!TY2l r,O TO 29~ 

C ••• ENT~RIN~ CELL K • LEAVt~G CELL KA. 
WS•IXII!••z • ~SX•'21•PtOY 

!Fl!GM.E~•II~5~XI I 1·~5X 
C ••• P~£5ET FRACT!O~~L A~E~S OF CELL K!~HICH WE ARE ENTEHI~G 

IFIFRACTPI~ 1 ~loLToTAU(l) •ANOo FRAcTPCNoMI+WS oGToTAU(lltGO TO 293 
IIS4::oDY (J) •X I I I •Tll'll;-11 
lft!G~.E~•Il,SA=DYIJI 

!FtFR~CRT!N 1 ~l•GTo0, oANOo 
FR'C'HINo"'I:IIS~ 

FRACRTI~ 1 MitLToWS~I GO To 293 

!FIMRoLT•u .o~, J•EGoll GO TO 292 
j 

!FIFRACTPIN,~~I.~T•O• oAHDo fRACTP(N,M8)oLToTAUilll GO TO 293 
f~4CTI-'1No'11i) = TA·Jtrl 

292 !FIMLoLToJ• .a~. l•EQoll GO TO 293 
WSAaDYIJl•~ll•ll•T~OP! 

IFIIGMoE~•II~54•0YIJI 

!FtFR~CRTt~ 1 MLlo•.iT•Oo •ANOo FRACRTrN 1 MLioLToW,SA! GO TO 293 
FRACRT IN o'~L) =''I') A 

C ••• RE~ET F~ACTIONAL AREAS Of C~LL K~ WHICH ~E ARt LEAVI~G 
291 IfiFRACT~C~,MloGToOo oANDo FRACTPIN,Ml+NS oLT~ TAUIIII GO TO 299 

lfiJoEQ.JM\XIGn TJ 299 
IFI l~TITf!N,~IAXlil loEQ,JoANDoi•E~oll ~0 TO 299 
IFIHLAoLToD •1~. I•EQ,ll ;o TO 29~ 

154=0YIJ•li•XII·I I•T~OPI 
lfiiGHo[Q,IIW~A=OYIJ+Il 

IFIFRACRTIN,MLAloGr,o, •AND• FRACRTINoHLAioLT~WSAI GO TO 299 
f ~II C R T ( N 1 '1 L II I = 0 • 

19'! IF!FR,CT?tN,MAio~f·O• oANOo FRACTP!NtMAloLToT~Uilll GO TO 299 
F~ACTP!No"'AI"D• 

Z 9 'I I '.V 5 A= n Y I J +1 I • X I I I • f 10 P ! 
!FIIGM•EQol I~S~:OYIJ+ll 
IFIFRACRTI~,~Aio~r·o• •AND• FRACRTtNoMAioLToW~Al GO TO 299 
F R A C R T I N o ;1 A I = 0 • 

:;Q'I !TY!=ITYI-1 
c;ll TO 31 

C ••• ENTERI~G CELL KJI • LE,VtNG CF.LL K 
29S t;S,.!WSX••.Z- XII-tl••ZI•PIDY 

IfltGMoEQ•ll~~=~SK-XIi•ll 

C P~f~ET FRACTION-~ AREAS OF CELL KA 
IF"IJoGE.J0A•I Gn fO 2~7 

!F"IF'RACTi"t!~,Mlol.T•TJ\UIII oANOo f'RAcTP<Nti'II+'IISioGToTAU(li)GO TO 2?7 
If C '1 L ~ • L T • iJ • n R o I • f. Cl • I I Ci ll T 0 J. 9 I. 
::'l.\:O'c'<J+l I•I.C 1-JI•T .. •OPI 

I t' ( F R A L li: T I :~ , "'l .\ l • G .T • :J o 

r:>~(RTi:\ 1 1"\\.PI: ;')' 
• .~: ID • FHA Cl~ T I N o 11 l. A I , L T ,; ri SA l C. 0 T 0 2 9 7 

l 

46 



. . 
.. 
~ 

2376 
2377 
2378 
2379 
23AO 
23R1 
23t1Z 
2383 
23A'4 
2385 
2 3!16 
2387 
2388 
2389 
2390 
2391 
2392 
2393 
239'1 
23<15 
239b 
2397 
2398 
2399 
2'1()0 
2'401 
2'tfJ2 
2'103 
2'10'1 
2'405 
2'1G6 
2'107 
2'1GB 
2'109 
2'110 
2'111 
2'1)2 
2'113 
2'11'1 
2'41S 
2'116 
2'417 
2'1te 
2'1!9 
2'120 
2'121 
2'122 
2'423 
2'12'4 
2'125 
2'12b 
2'127 

2'1211 

1'129 

2Y6 JFifRACTPIN,MAioGToO, tANOo fRACTPtN,MAloLT,TAUClll GO TO 2,7 
FRACTPINtMAl•T~Uill 

WSA•OY(J+Il•XCII•THOP! 
lFIIGHoE~•IIW5AaoYlJ+tl 

IFIFRACRTIN,MAioGT•O• oANO• fRACRT(NoMAioLToWSA) GO TO 2,7 
FRACRTINo"AI • WSA 

C ••• RE5lT FHACTlONAL AREAS Of C~LL K WHICH ~r ARE LEAVING 
,97 1FifR4CTPIN,MI·GTo0, oANuo FRACTPCN,Hl+WS oLTt TAUifll GO TO 30 

IFIWS.GE•TAUI!l I ~U TO 30 
WSA•DYIJI•XCtl•TwOP! 
I f I 1 G rt , E Q • I I t<!; A., D Y I J I 
1FifRACRTIN,MloGTo0. tANDo fRACRTINoMitLToWSAI GO TO 3U 
FRACRTINoMI•O• 
I F I I NT IT X IF· I , ~: Y II X l 5 I I + I , l Q , 1 • AN 0 , J o £ Q • l I G C1 T 0 3 0 
IFIMBoLToO oOPo J,£Qoll GO TO 29R 
IFIFRACTPIN,MRioGToOo oAND• FRACTPINoMDioLToTAUilll GO TO 30 
fRACTPINoMH) = Oo 

298 IFIMLoLT•O oOR• lo[Qoll GO TO 30 
l'tS~.,DY(Jl•Xt I~II•TI'OPI 

lfiiGHoEUoi)WSA~OY<JI 

tFifRACRTIN,HLl•GT•Oo oANDo FRACRT!NoMLloLToWSAl GO TO .30 
f k A C R T I N o 11 L ) = 0 o 

JO ITYI•'ITYlol 
C ••• UP~~TE fHACTPINoMI 

3 I F R ACT P I tl , M l c f R ACT I" ( 1·1 , N I+~~ S 
lFIFFIACTI-'IN,NloC.ToTAUil)lfRACTPIN,M)•FRACTPIN 1 Ml•TAUIII 

32 C 0 ~IT I N U E 
( ••• AfTfR INCREMENTING ITY!o GO BACK TO 23 TO SEE IF 
C MORE CELL aOUNOARIES BETWEEN THESE T~O TRACERS 
C NErD TO RE P~OtlSSEbo 

GO TO 23 
C ••• tOME HERE •HEN ALL BOUNDARIES BETWEEN T~O POINTS HAVE 
C eEEh PRO(fSSED OR WHEN TWO POINTS ARE IN THE SAME CELi o 

C ••• RfSFT fRACTIONAL AREAS OF CELL K HERE If WE LEAVE IT 
C 0~ AN AliSo 

IFITX2oLE•Oo oANOo T~2oLToTXll GO TO 3.2 
lfiTY2oLE•Oo .~NOo TY2oLToTYII GO TO 3'1~ 

GO TO 3S 
3'12 ..J•INTITY2)+J 

!FIJoEQ,!~l(TY31+11 GO TO lS 
IFIJoGTol2l Gr TO lS 
t<.•IJ~tl•lt1AX•2 

M•IA651MfLAGirii•JCC 
lflfRACTPCN 0 HioLToTAUilll GC TO 3S 
FRACTFINo~li=Co 

~SA&D~IJI•Xtii•T~OPI 

If I!GI"oEG.I H;SA!'O'I' I.Jl 
lflfR-CHTIN,~t•LTo~S/11~0 TO 35 
F liP C R 1 I tl , M) =G. 
(:0 TO 35 

3'+'l I•II•TtTX21+.J 
lflloG!,lll ~~ TO 35 
K= I+ I 
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2'130 
2'131 
2'132 
2'133 
2'13'1 
2'135 
2'136 
2'137 
2'138 
2't3q 
2'1'10 
2'1'11 
2'1'12 
2'1'13 
2'1'1'1 

'2'1'15 
2'1'16 
21t't7 
2't'IA 
2'1'19 
2'150 
2'151 
2'1S2 
2'153 
2'1S't 
2'tSS 
2'156 
2'157 
2'158 
2'159 
2'+60 
2'1bl 
2'162 
2'163 
2'16'1 
2'465 
2'tb6 
2'167 
2'11--8 
2'169 
2'170 
2'171 

. 2'172 
2'173 
2'17'1 
2'175 
2'176 
2'177 
2'178 
2'179 
2't81J 
2'!81 
2't62 
2'1!<3 

c 
c 

M•IA~SIMFLAGI~II•IOO 

~L•IAP5CMFLA~IK•III-IOC 

IFIMLoLToO oORo loEOoll GO TO 3'16 
~SA•OYIJI•XIl•l!•T~OPI 

lFI!GMo[&•li~SA•OY(JI 

IFifRACRTO,,IIlloLToii<SA)GO TO 35 
f R II C: R T C N ,t: L ) c C o 

l't6 lfCFRACTPCN,~loLToTAUIIII GO TO JS 
F.llll C T PIN, ~11 = C • 
<.0 TO 35 

C ••• RliNITJALIZE FO~ ~EXT SU9PArKAGEt 
3 '+ ·~i 2 = M 2 + I 

c 

TX3c TXPioM21 
TYJc TYINoM2l 

C ••• INCRf~E~T THE TRACER INDICES• 
35 1':1 .. ~2 

I-12•M2+1 
C ••• LOOP B~C~ TO SEGI~NINGo 

lfiM2oLEoNNI GO TO 200 
( 

C ••• If ~E FALL THROUGH TO THIS pOINT, 1T MEANS THAT THE LAST 
C SUBPAcr~Gf OF THE NTH PACKAGE OlD NOT MAKE A cOMPLETE L00Po 

111ll H 16, '{I OC I 1\i 

9!00 FORMAT C6RHn••••• INfA(E DETECTED AN INCOMPLETE SUBPACKAGE Of MATE 
•RIAL PACKAGE 1 13/~IHO CHECK R[HAINING PACKAGESo) 

PR!Nl 9i02 1 HI 1 M? 1 N~ 1 TXI 1 TYI,T~2 1 TY2 1 TX3 1 TYl . 
9 I 02 F 0 ~ M A Tl I 0 H 0 M I t I' 2 , N N"' 1 31 6/ 2 5 H (IT X I , T Yl t T I( 2 t T Y 2 '· T X 3 , T \' 3 • t 

• 311XoiP2E!7o&ll 
CALL EXIT 

( ••• Eh~ OF LOOP ON ~ATERIALS IN) 

c 

c 
( 

c 
c 
( 

36 C.Ot-.T!NlJE 

lfllNTER•NEe91 GO TO 362 
00 361 K=2oi"~:Ax 

M=MfLAG(IO 
lfCHoLToiOOI (,0 TO 361 
M•~!~loo 

.J•IK•21/IMA~+I 

I=IK•li•HiAX•I.J•II 
WScOYI.J)•XIII•l~OPI 

lfl IGMoE,•II~S=DYI.Jl 
r, R I T E I 6 , I 6 6 6 I I , J t1 A lll I I t 1"1 S, IF R ACT fl IN t HI , f R A C R l IN , M l t N • I , NY 0 1 D l 

1666 FORHATIJ9H loJeTAUtXCY2Pit • t216t1P2E20•9/IO~t!C!H FHACTPqQJ(. 
1 IOH fRACRT/IIP2f20o811 

361 COt. T H•UE 
362 corn 1 t.UE .... MAI"f FL~GS oGT• 100 NEGAllYEo THEN;MAKE POSITIVE 

FLt•S OF CfLLS h!TH AN INTERCEPT ON ONE OF ITS 
BDUNDAPIESo THUS AFTER THIS LOOP, A CELL NITH 
A llEGATIIIE FLAtl NO LONc:;ER IS CUT BY AN JNTEkFACE 
A til' H A 5 f' E C M\ 1.· PUP f. • I T S F LAc; ~ I L L ; t.J 0 T BE I" E CJ E f I N £ 0 
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2'18'1 ( Vf,T I L Ttl£ ff\;l) Of PH2o 
2'!(10:. c 
2'186 DO 382 1•1, II 

.,.; 2 &I 1.17 DO 311 J•1 ,I 2 .. 2'188 K•IJ-JI•IMII1+1+1 
2'1R9 M•IARSIMFLAG(~ll 

2'+90 lfiMoLToiOOl (;I) Tll 38 
'~.,;. 2'+91 Mflt,GIKI"-1'1 . • 2'192 ~~=IAnScHfLAGC~-IHAlll-100 

2'193 ML=lAAS(MrlAC.IK-1 11-100 
2'19'1 M•r1-1 oo 
2'19S c 
2'196 on 37 N•1oNVO!O 
2'197 IF"INoNfoN'JOJD •AND• XMASS!NiHiolfonol GO TO 37 
2'+98 i't 5 A a f R ACT f' I tj t ~1 I 
2'19? liSY•TI>UI I I 
2SOIJ I f I >• 5 A • G T • 0 • oA"JOo .. ,SAoLTo'hSYI GO TO 378 
2SOI 1\SBaFRACRTIN,f-11 
2S07. R5X=DYIJI•XI!l•T~OP1 

2SOJ IFIIGHoEQ•I ~~~X=DYIJ) 
250'1 I F I ~~ S r; , G T o 0 o • t.IHlo ~.'51'\oLTol'>SXI GO TO 378 
Z<;OS !FIM'loLT•'J .f)Q. JoE!':lo1) c; ,, TO 377 
25CiJ ISA=FRACTPIN,~nl 

2507 I F I .. , S A • Ci T • 0 , o All!) o w5AoL.ToWSYI GO TO 378 
2508 J7"1 IFCt·ILoLToO oORo loEQol) c;o TO 37 
2SC9 illS 9" F R A C R T I N , ;1 L I 
2510 tl S X "' f> Y I J I • X I I - I I • T o1 f) P I 
2511 IFI IGHoEUo1)aSX"'DYIJI 
2512 IFt·;,so.r,T.o, oANfio ;!SB•LToOIISXI GO TO 318 
2Sil 37 CONTINUE 
2S1'1 GO rn 38 
2515 378 MFLAG(I()=M+J:lO 
2511> 3B C 0 IJ f IIJUE 
2517 JR2 COtH ltWE 
25)13 lt="C INTER•E.-~oOI GO ro 3130 
2519 NRITf.lb 1 b781 
2520 DO JB'I J"I•J•HX 
2<;21 NB=IJ-11•l•~AX+2 

2~22 NE•I•fl+IMA~-1 

2523 oiRITEI6 1 <'>79) (HFL.AGI~I,KsNBeNfl 

252-f JA'I corn 1 "'ut:: 
2525 678 rO~MA T I.J2H MFLA'i A fiR~ y I I 
2526 679 F0~MAT(J2(-il 
:?527 HO C J ~~ f I I! U f 
2528 c ••• LO'll': FOR CELL.S THAT WILl. fiE MIXED ON NEXT CYCLE 
2529 c IP'!SITIVE FLAGS I o BUT SriQULLJ ~E Ell ACl;'A TED QF ONE OR 
2530 c I" OR[ ~tATF:RIIILSo THE DfW'iJTY OF" MATER!4LS TO BE 
2531 c fi/,\CVATC:Il ,y ILL Ht: Sf.T TO Z EliO, 
2S32 DO )9[1 I= I til 
2533 oo )9 J= I, 12 

. 253~ K = I J- I I • l •I \X+ I + I - 2535 M=MFLAG(KI 
2536 c ••• If fL ~;; l'l NEGATIVE, EV.~C'IATION FLAGS St::T II~ ANOTHI::H 
2537 ( ;_t)'iPe 

i. 
'-
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2539 
2539 
2S'tiJ 

2~"1 

25'12 
2S'tl 
2SII'l 
25'15 
25'16 
25'17 
25'18 
2S'!9 
25S!J 
2551 
2552 
2S5J 
255'+ 
25SS 
z:.::.~> 

2557 
2SS~ 

2559 
2560 
25!..1 
2S62 
2S63 
256'1 
2565 
2566 
2567 
2568 
2569 
2'i70 
2S71 
2S7?. 

·2573 
257'+ 
257S 
2576 
2571 
2578 
257? 
2581) 
2SAI 
2SR~ 

2583 
z;s~ 

2'?rl5 
ZSR~ 

25;t7 
25~~ 

2599 
zc;'lll 

c 
c 
c. 
c 
c 

c 
c 

c 
c 
c 

IFIMoLTolOOI GO TO 19 
M•"'•lOO 
M8•IA.SCMFLAGIK·I~AXII•I)0 

ML•IASSIMFLAt;IK•111·1~0 

DO 385 N'"lotiMAT 
IFt~MASSINoMioLEoO•I Gn TO 385 
r, 5 A., F R ACT~ I 'I t '11 
I'ISY•TAUIII 
IFIWSAoGToOo .A~Do WS~oLToWSYI GO TO 3~5 

r, S tl "F R A CRT ( ~~ 1 ·~I 

~SX•OYIJI•XIIJ•T~OPt 

JFIIGMo£QoiiW~X•DYIJ) 

JFI~SOoGT•D• ,AND, ~SBoLTo~SXI GO TO 385 
lFIMB~LT•~ ,Qq, JoF.Qoll GO TO 381 

1'. 5 A" F R ACT P I II o t~ B I 
JFI~SAoGToJ, oANDo NSAoLfoWSYI GO TO 395 

381 !f(MLoLT•J ,ORo loEQoll GO TO 383 
aSR•FRAC~TCN,~LI 

tS(•DYIJI•(((•II•T~OPJ 

I f I I G M , F.: 'l , I I '/j S X " D Y I ,J I 
IFI•SBoGToOo oAND• WSRoLTo~SXI GO TO 385 

383 RHO(N,,'1)=0• 
l@S CONTINUE 

39 CONTINUE 
390 CONTINUE 

••• RF.:oEFI~E FRACTP AND FHAcRT FOR CELLS THAT AHE 
NO LONGEq MIXED IFLAG NEGATIVE) SU7 WILL STILL 
BE P~OCESSED AS MIXED CELLS UNTIL T"F. E~O Of PH2• 

DO 'f80 1•1111 
D0'+8J;;I 1 12 
K•IJ•tl+lt~AX+J+I 

MN;o'::J 
IIIM•O 

••• IF CELL ~AS NEGATIVE FLAG JT LOST ALL INTERFACES 
0Uq1NG THI3 SUBCYCLE 

IFIMFLAGIKioG~·JI GO TO ~B 

MA•IAHSI~FLAG(K+IHA~) I 
MR=IAAS(~FLAGC~+III 

Md=IAfiSIMFLAGIK-I~AXI I 
ML•!A3S(HFLAGIK•I II 

••• CELL NILL ~£ PU~E OF S'1E ~ATERJAL is D~F OF ITS PURE 
~IEIG•OOF(S 0~ ONE OF ITS MfXI:I) ~f.IGH~ORS ON THE 
LEFT nrt ~£l-J;h 

IFIIoEQ.IMI\X ei\'IJo' Jot:Q,JMA,() GO TO 'IllS 
IFIMAoGT•JOn ,~q, JoE~oJMAXl GO TO '110 
:<M=!1-
GO TO •qS 

.~10 IFIMq,GTo\00 ,oq, loE3oiMAXI GO TO 'Ill 
NM•Mq 
GO TO 'ii:.J 

~II IFIIoEQ,I •A~O• J•E1oll GO TO ~IS 
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ZC!t92 NM•M!! 
2593 GO TO 'II S 
2S9'+ '+12 IFfMLoGToJOO ,_oR. loEOoiJ GO TO '+13 
Z'i9S . IHIDML .... 
ZS96 GO TO 'II!> 

.~ 2S'H 'Ill lF'IJoEQoll GO TO '11'1 
2'i9!1 M~•MB•IOO 

~,. 
2S9'1 GO TO 'II '13 

• 2600 lfl'f !FIIoEQoll G!l TO '+tqo 
2601 MN•ML•IOO 
2602 GO TO '41'+3 
2603 '11'10 WRIT£16 0 9601 foJ 
2 .... 0'4 CALL EXIT 
2605 c 
2606 '11'+3 uo '+1'16 H•ltNVOlt> 
2607 IFIJoE:iloll GO TO ....... 
v.oa IFIFRACTPIN,H~loGT•Ool GO TO '11'+8 
2609 GO TO '11'16 
2610 ....... IF'IF'~ACRTI.N,MHio~F•Ool GO TO '41 '18 

26 II 'U'Ib corn 1 rWE 
2612 WRIT£(6 1 9~01 r • J 
V.l J CALL EXIT 
261'1 c 
2615 '11'18 NI1'"U 

2616 'II'!> IFIIH1oEQoOI tll1'"tl'JOlO 
2617 H•IAfiSIMFTAGIKII•IOO 
2618 '1B•HB•IOO 
26lq HL•11L•I 00 
z;r,zo c 
2621 'IJ oo. Ill.> N•loNVOIO 
2622 IF'!Nollt:oNHI GO TO .... 
2623 f R A C T P I N , 11 I • TAUIJI· 
262'l FRi\CRTINol11 a D¥1JI•XIIl•TWOPI 
262S IFIIGHoE4ollfP~CRTIN,MI•OYIJI 

2621> IFIMiloLT•O .o~. ,lo£1~oll tiO To '+31 
2627 FRACTPI~ 1 ~BI•TAUIII 

2628 'IJ I H I Mlo L T • Q oO'lo I ol: r~ o I I (>0 TO '16 
2629 FRACRTIN,MLI•nVIJI 0 XIl•tl•T~OP1 

2630 1 F I I G 11 • E 'I • I I r R A C P. T I ~I • 11 L I = ft Y ( ,I I 
2631 GO TO 't6 

2631 .. ., ~HO(N,M)=!l• 

21>3:'1 "" (I)N T 1 t.UE 
263'1 c ... rtH' or l.OOP O~J " FOR C£i LS WI Til UEGATIVt: FLAG 
Zt.35 •Hl COI'ITIIIIJE 
2636 't80 CO~H I ~Ill£ 
21.37 IIII.J.GT·Il c,n TO '19 

2b3R c 
2639 c ••• 1 F lHISis·ftt<ST SUI!CYCI.E OF I Nf'ACE 0 COMP.UH. 

21. lj l1 c fi_iiXfS Of t1A Tfl< l A!. TU Rf. E VACllA TED US l ~IG FLUX 
26'1\ c TEl< I·:~. F Hoi~ LAST CYCL(o JNI11ALIZE FLUX TERMS ,, 
2~'42 t.: OF ri TH£1\ t!!ITF:RIALSo 

I 
-- ;.. 21.'1.) c 

21. 114 DO 'fllbO I= I , I I 
26'45 DO 'tl\11 J~ I oil 

.! ... 
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26~6 

26'17 
26~8 

26'19 
2650 
2651 
2t.S2 
21>53 
26~'1 

26S; 
26!:>1> 
21.S7 
2658 
26S9 
2660 
2661 
2662 
2663 
21.6'1 
266S 
2666 
2667 

·2668 
2669 
2670 
2671 
2672 
2673 
267'1 
267S 
2676 -
2677 
2678 
2679 
2660 
2681 
21,82 
2683 
26(\'1 
2685 
2686 
26~7 

268B 
2689 
2690 
21>91 
2692 
2693 
26Q'I 

2695 
2696 
2697 
2698 
26Q9 

c 

c 

c 

c 

c 

( 

c 
c 

c 

K•tJ-lt•lHIIX+I+I 
H•IABS!MfLAGIKII•IOO 
lfiMoLToOI GO TO '188 
MB"'O 

lfiJoGToll HB•MFLAGIK•IHAxi•IOO 
ML•MfLAGIK•II•IOO 

DO '186 N=ltNilAT 
IrfRHOII'hHloGToOo •ORe X~1ASSCN,Mlotf•Ool GO 'To '186 
TfLUXcQo 
Ffi=O• 
F'h•Oo 
FL=Oe 
rB•o. 
Offf=XHASSIN,Ml 

MR=li\BSCMflAGCK+lll 
lfiSAHMPINtMioLE•O• 
fRcSAMMP I tJ 1M I 
TfLUhTFLUX.,.fP 
XMASSCN,HI=•UIFF 

,oR, IHRoLTolOo oANOo l~LToJMAXIl GO TO 'IQZ 
·' 

'182 HA=IIIBSCHFLAGIK+IMAXII 
lFCSA"PYCN,MioLEoOo oOR, 
FTcSHif'YINtMI 
TFLUXa:Tfi.UX+fT 
XMASSIN,MI=•DIFF 

IMAoLToiOC oANOo JoiTeJMAXII GO TO 'la3 
l 
I 
I 

'183 IF'IloEQol oCR, I'Loll,Q oORo RI-401N,I"LloLE•Oo ·,oR, 
1 SAHMPIN,ML)oGEoO,) GO TO '18'1 
FL=•SAHHP IN t ~IL I 
TfLUX,.TFLUJI:+FL 
XHASSIN,MLI~·ABSCXMASSIN,MLII 

'IB'f lf!JoEQol oOR, IIBoLE,Q ,ORo RHOIN1MBioLE•Oo ·.oR, 
I 5AMPYC~,MBio&Eo0o) GO TO '18~ 

FB=·SAMPY IN I ~tp I 
TFLUX=TFLUJI:+FF\ 
~HASSIN,~IBI•-~6SI_liMASSIN 0 HBII 

'ISS IFITFLUX•LEoOol 60 TO ~86 

VISco I rr /lFLLlX 

SA~MPIN,Ml=FR•~S 

SA~PYIN,Ml=FT•WS 

IFCFLoGT•O•I 5A~MrCN,"L)a•fL•~S 

I F I HI • G T • 0 • I SAMP.Y I ~J t H 8 l • • f Eo • W S 
'+ 8 6 C 0 ~JT ltW E 
'iSS CONTINUE 

4800 C0~1TINUE 
00 '!90 M"'ltNHXCLS 
00 '189 N=ltNHAT 

.1' 
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. -

2700" 
2701 
2702 
2703 
270'1 
270'i 
2706 
2707 
2708 
2709 
27 I'J 
27 II 
2712 
2713 
271'1 
271S 
2?16 
2717 
2718 
2719 
2720 
2721 
2722 
2723 
272'1 
172S 
27 26 
2727 
2728 
2729 
2730 
2731 
2732 
2733 
273'1 
273S 
27 36 
27 37 
2738 
27 3'1 
27'10 
27'!1 
27'12 
27'13 
27'4'1 
27'45 
27'16 
2?'47 
27'1fl 
27'19 
27!'-1:1 
27SI 
27S2 
27S.1 

c-

U1•XI'!ASSCN,I'11 
IFCXHoLToOol GO TO '489 
SAMPYCN,MI • C• 
SA f'l M PI t4 , M I • Co 

'1~9 XHASScN,HI • ABSCXH) 
'190 CONTINUE 

c •••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c 
c 
c 
c 
c 
c 

••• 
••• 

'49 CYC • lo 

COMPUTE FLUXES FOR CELLS CONTAINING JNlERFACESo 

CYC IS fACTOR IN fLUX EQuATIONS AND rS oGTo I FOR 
CEI.LS THAT BECOME MIXED AFTER FJRST SUBCYCLEo 
ICYCoGTol ONLY WHEN fLUX CALLED FROM NEWMIXI 

DO 100 l"'ltll 
£10 60 .J•I t12 
Kat.J•I leiMAX+J+I 

C- ••• IF CELL K IS NOT MIXED, sKIP OUTo 
MFK•IABSIKFLAGIKII 
!FIHFKoLToiOOI GO TO 60 

C ••• DEFINE LOcATION IN MIXEo ARRAYS ~F INFO, ON CELL K 

C ••• DEFINE INDICES OF CELLS ABOVE AND ON RIGHT 
KR•K+I 
KA•K+IMAX 
MA•IABSCMFLAGIKAII 
HR•IABSCMFLAGIKHII 

C ••• IF CELL K CONTAINS A FREE SURFACE SET IFSI • 

IFIRHO!NVOIOtMioGT•6ol lFSl•l 
CALL FLUX 

SO CONTIIIIUE 
C ••• E~D OF ./•LOOP 

60 CONTINUE 
C ••• END OF !•LOOP 

100 CONTINUE 
c 
C••••••••••••••••~••••••••••••••~••••••••••••••••••••••••••••••••~•••••••••••••• 
c 
c 
c 

c 
c 
c 

( 

••• rOVf TRACERS, 

NVP•NVCIID+I 
••• ~HFN NTCC.~T.l, P~SSI.VE CELL CENTERED lRACEkS (KP,YPI 

ARE REIN~ PROCESSED• 
NHEN NTCC=0 1 THESE TRACERS HAVE NOT BEEN GEN~RATEDo 

DO 730 ~l=lttJV!' 

t;t•=t<MP ( ~; l 
IFINoGToN~OIDI NN•NTCC 
lfiNNolQ•DI 6~ TO /JO 
co 1 2r L"'l , .. ,t; 

• • • F' I'• D A'- I! .J U f CElL T R ~ C E H I 5 HI A E F 0 k E. I T l S r1 0 V E 0 • 
If l t., L T • t·• V PI G ,, T 0 'l 'i I . 
!=II TDPILI 1+1 
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2 7'5 ... 
27SS 
27'56 
2757 
2758 
27!:.9 
27~0 

2761 
2762 
27l>3 
271.'1 
2 HS 
27t-6 
2767 
2He 
27l9 
2770 
2771 
2772 
2773 
277'1 
277'5 
2776 
2777 
2778 
2779 
271?0 
2781 
2782 
2783 . 
27A'I 
27BS 
271'16 
2767 
2788 
27A9 
2790 
2791 
2792 
2793 
279'1 
279'5 
2796 
2 7'17 
11'1e 
27'19 
2eno 
28CI1 
2f>C2 
7.8l• l 
7. P. C· 'I 
2!>rS 
2iltl6 
2RU7 

J•HoT(\'PILII+J 
60 TO '192 

'191 CCINTII...U[ 
JaiNTITXINtLII+l 
IFITXCN,LI•GE•FLOATIIHAXI•AND~ABSITXINoLl•AI,TITX(N.LilloLE•Ool 

I I c I -I 
J•I~TITYINtlll+l 

C ••• IF TRACE~ IS OUTSIDE GRIOt SKIP OUTo 

c 

c 

'4CJ2 (ONTltiUE 
IFiloGToll oCRo JoGTol2 ,ORo JoLToOI GO TO 720 

K•IJ•li•IMA~+l+J 

~•IAASIHFLAGCKII•IOO 

C ••• STORE FRACTIONAL PARTS OF THE COORDINATE~ IN FRXeFRYo 
c 

I F I t, • l. T • N V 1-' I r, 0 T 0 'I 'i' 3 
FRX • XPILI•ATNTIXPILII 
FRY • YPILI•A!NTCYPCLII 
GO TO 119'1 

'193 CONTINUE 
F k X • T X I tl t L I - ~ I fj T I T X I ~: t l I I 
fRY • TYINtLI - AINTITY(N,LII 

'19'1 CONTINUE 
1·. SX,.AAS 1 F RX• oS I 
I'•SY•AbStFRY•oSl 

C ••• CEFINE INDICES OF NEIGHROR CELLSo 
KH•·K +I 
KV=K+IMAX 
IFIFRYoLToloSII KV=K•IMAX 
KP•KV+I 
IFCFRx,r,E.CoSII GO TO SOC 
KH.,K•! 
Kll=KV•I 

!:iOO CONTI ~IUE 
C ••• INDICfS OF CELL~ oUTSI.OE THE GRID 

c 

lfCJoGToll GO TC SOS 
KV,.MAXOIKoKVI 
KD=HAXOCKHoKDI 

SOS JfiJoLToJMAXI GO TO SIC 
I'V=MINO!I<:oKVI 
KODM!NUIKtltKOI 

S10 l~lltGTol) ~0 To ~IS 

IC.H=MAJI'O !K tKI-1) 

KO•MAXQIKOoK\11 

SIS IFIIoLToiMAXI GO TO 520 
I<H=MINOIKoKI-;) 

KD=M!IlOIKVtKOI 
S20 (ONT H1Ul 

••• OffiUE WEIGHTING FACTOK~ 
WH•Oo 
~. v = 0. 
Y-!l•Oo 
1\KO:Qo 
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.! 

21\08 
2P09 
2810 
21; 1 I 
2812 
2813 
Zl!'l'f 
HIS 
2816 
7. ~I 7 
2CI8 
2&19 
2!020 
H21 
287.2 
2f<2l 
H?'l 
2625 
2826 
2fl27 

2828 
2!'29 
:1830 
2e31 
28l2 
2!!33 
28J'f 
2(135 
2PJ6 
2837 
21!38 
2839 
2e•ti"J 
2EJ'Il 
2El'+2 
2P.'IJ 
2f!'l'f 
28'15 
2A'I6 
2A<t7 
28'18 
28'+9 
28!:>0 
2PSI 
zesz 
2653 
ZE'':>'I 
2855 
2P.56 
zqo;7 

2rl'>ll 

211!:>9 
2r1~0 

2Hbl 

WFS•Clo 
!FIA~X!KHI•GToOol "H•WSX•IIoO•WSYI 
JfiAMX(KVIoGT,Col NV•WSY•ItoO•~SXI 

lfiAMXIKUio~T.Ool ~~·~SX•~SY 

JFIAMXI~loGTo~ol ~K•IIoC•WSYI•IIoO-~SXI 

C ••• SU~ ~EIGHTING FACTORS 
~FS.• ~H • ~V • ~0 • ~~ 

Jfi~FSoLEoO,l GO TO 720 
C ••• CAl CIILATE' RADIAL VELOCITY OF THE T~ACER 1 

c 

lflloGTol oOR, F~XoGfolo&ll GO TO 603 

\',IJ••VIi) 

603 (ONT!Nll[ 
UEFfciUIKHI•~H + U!KVJ•~V + UIKDI•WD + U!KJ~WKJ/~FS 

l;t;:a A A '51. \i~ll 
1', D• A BS I V1LI I 

••• CAI.CI!LATE AX·IAL VELOCITy Of THE fRACERo 
!FIJoGTol oOR, CV!SoLT•O• oORo FRYoGEoltS)) GO TO 60'1 
:nv·-~v 

liO••t;(') 

1> C 'I C 0 IH I r, U f. 
VEFf•IVIKHI•NH + V(KVJ•~V • VIKOI•~O + VCKI•WKI/WFS 

C ••• STO~E Nf.~ TRAC£N COOROJNATLS 
JFI.HlS(IJEFFloi.ToUMINI UE.FF•Oo 
lfiABSlVEFFiot ToUMINI 11Eff:o1, 
OISTX • IJEff•<;r>T 
CISTY • VEFF•<;OT 
POSX ~ XII•! I + oXItl•fRX + OISTX 
POSY s YIJ•ll + DYIJI•FRY + OISTY 

C ••• 00 ~1':1T ALLO" TRA.CERS TO MOVE Off OF AXIS, 
IFITXIN,LI•LEo'J• •AIIOo NoLToNVPI t;O TO 709 
IFIPOS~;GToXITIIGO TO 7C~ 

IFIPOSXoLTo)lf·I)•AND, I•GToll GO TO 707 
!FINo[W~NVPI GO TO 70~ 

TXIIVoLI = TXp:,Ll + fdSTX/DXIII 
CiQ T 0 7(19 

70~ XPILiaXPILI+O!STX/DX!ll 
c,o T 0 7'09 

7n!:i H (i..,[Q,N'JPJ r;11 TO 7C6 
T X I ~~ o L I = F L. 0 b T I I l + I P 0 5 X • X I l l I'/ D X 1 I + I l 
GO TO 7o9 

7Pb XP(ll•fLOATIII+IPOSX·X(JII/OXII+Il 
(,0 lO /09 

707 lfll~oF.GioNVPI r.IJ TO 70~ 

TXIN 1 Ll = FLOAT(J•2) + loC • IXII•tJ•PQSXJ/OXII•ll 
GO TO 7c,Y. 

?rB XPILI=FLOATI l•li+I•C•lAII•ll•POSXI/DA!l-11 
c 
C · · • •. ,. (: 0 ·~!IT ALI :) ': T R J\ C E R 5 T 0 HO V t. 0 F F 0 F ft X I S, 

7 G ~ I F C T Y I 1·• , L I • L E , 1 • • A N li , N , L r • N V f" I G 0 T 0 6 0 6 
IF I P 0 S Y • G T o Y I J I I G IJ T f) 7 I I 
I F I P 0 S Y , L T • Y I J- I I • A •1 0, JoG T • 1 I G 0 T 0 7 I'J 
l I l ''" fc :.J , t·• Vi> I r. ii T 0 7 I ':: 
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ZFI.t-?. 
281>3 
ie··~o'+ 

21?65 
28b6 
2flb7 
2fl6lt 
2869 
2870 
2871 
.2A72 
2B73 
2£7'+ 
2875 
2P.76 
2P. 71 
2£,7 8 
2fl79 
21!!!0 
2Aill 

2882 
2ee1 
Hb'l 
ZOP.S 
2Elf<6 
2b87 
2P.88 
2809 
2890 
21?91· 
2892 
2893 
2!.19'l 
28<;S 
2696 
2897 
2H8 
2899 
29CO 
29(11 
2902 
29t•3 
29(''+ 
2H1S 
29f;6 
2'107 
29(1A 
29C9 
2"1 I 0 
2911 
29!2 
2<; 13 
291'+ 
"19.1 s 

·- - ----------------

TYI~oLI • TVI~oLI + r.ISTVIOVIJI 
GO TO 715 

710.VPILI•YPILI+Ot~TYIDVIJI 
GO TO 7tS 

711 IFINo[~oNV~I r,O TO 712 
~YINoLI • fLOATfJI + IPOSY•YlJII/py(J~JI 
GO TO 71 !'>· 

7 I 2 Y P I L I "F" L·O AT I J I + I P 0 S Y • Y I J I II rl Y I J + l I 
GO TO. itS 

71J lfiNotQ,NVPI ~0 TO 71~ 

TYINoLr·~ FLOATIJ•21 +leO • IVIJ•ti•POSYIIOY-IJ•ll 
r,o To 7t!> · • 

71~ YPILI=~LO~TIJ•2l+1o0•(Y(J•l)•POSYI/OY(J•ll 
715 CONTJIHJE 

I F I flo • L T • ll V PI G 0 T 0 6 0 1.. 
tFIXPCLI•LToOol XPILl•O, 
I F I Y P I L l • G T • 0 • • A ~I 0 i X f.l I L I , L E oF L 0 AT I 1 MAX l • AN 0 1 Y P I L l , L r:-, F L 0 AT I liM A X J.l 

I G0 TO 607 ' 
XPILI:O, 
YPILI:Q, 
GO TO o07 

601) (ONTitiUE 
C ••• IF TRACEP CHOSSEO AXIS, pUT IT BACk QN A~IS• 

j!.Q] 

c 
720 

c 
730 

c 
i>.7S 

c 
( 

c 
c 

c 

IFITXIN,LioLToOol TltiNo.LI. • Oo 
IFITYIN 0 LI•LT,Gol TYINoLI•Do 
CO~JT! IIIJE 

••• f.ND OF LOOP 0~1 L 
CONTINUE 

••• ENO OF LOOP ON MATERIALS I MN I 
( ONT UIUE 

••• H•O (IF SUBCYCLE LOOP 
COtiT !NUE. 

••• IF INFACE IS NOT &EJNG suBCYCLEO I!CV•ll, 
THE FL~X TE~MS OF CELLS BEING EVAC~ATED Of A 
~ATE~IAL HAVL ALREADY BEEN AOJUSTEU ISEE BELO~ 
5 T ~ 1 f ~ E IH 'Ill 0 I o 

lfi!C'tt[Qoll r,;O TO 9600 

(••••••••••••••• ADJUST FLUX TERMS OF CELLS EVACUAT~D BY A MATERIAL 
C INTERFACE• 
c 

( 

( 

( 

'oo YSOO I" I, !I 
00 YSO J"l o I 2 
I("IJ•l )el11Ali+J+I 
M~IAOS(MfLAGIKII 

IFIMoLT,IOOI ~0 TO 950 
M"t1•100 

••• •LJUST FLUX OF EACH MATrRIAL 
{'0 9'+U N= l , ll~·.~ T 

••• IF XMASSI~~MI oGTo Oo 0 BUT RHO(N,~I • 0,, MATERIAL 
~ IS TO ~E EVACUATED• 

!FIXMASSIN,~l.LEoDo) ~0 TO Y~O 

IFIRHOC~oMio6ToOol GO lO 9~0 
c·e=c 

56 

i, 



. ~· 

2916 
2917 
2918 
2919 
2920 
29~1 

2922 
2923 
291'1 
2925 
2976 
2927 
2928 
2929 
2930 
293 I 
2932 
2933 
293'1 
2935 
2931> 
2937 
Z93A 
2939 
2~'10 

29'11 
29'12 
29'13 
29'1'1 
29'15 
29'16 
29'17 
29'111 
29'19 
2950 
2951 
2952 
295) 
295'1 
2955 
2956 
2957 
295fl 
2959 
2960 
2961 
291-2 
291-3 
296'1 
2965 
291,6 
2967 
29M! 
2?69 

c 

c 

c 

c 

c 

( 

c 

c 

c 

c 

IFCJ,GT,II MB•MFLAr.c~•IMAXI•lOO 

tot l• II FLAG IIC • I I • I 0 0 
TF'LUX•O• 
f'F!aQ, 

FT•Oo 
FL•Oo 
re··o• 

IFISAMMPIN,MioLEoO•I GO TO aBO 
FR•SAt!MPINtl'll 
T FLU X" T F LUX+FR, 

B80 IFISAMPylNol'lloLloO•I GO TO 885 
rl=SAHPYIN,,..I 
TFLUX=TF"LUX+F"T 

~85 IFI!of.Qol oORo MLolT,Q oDRo RHOIN,MLloLEoOo oORo 
I SAtotMPINtML)oGEoO,) GO TO 890 

F L =- 5 AM 11 P I N , M L I 
TFI.UX=TFLUX+F"I. 

890 IFIJ,EQ,I eDHo MR.LfoO oORo HHOIH,MOioLEeOo ,OHo 
I 5AMPYINoMfloGEo0o) GO TO 895 

Fb=•SAMPY C N, t1f< I 
TFLUX:oTfLUX+FF'· 

895 IF"ITF"LUXoGToOol GO TO 9CO 
C.O TO 9'10 

9 0 0 5 AM 11Y C N ) = 0 • 
5GAMCCN 1 JJ•Oo 
IFCIARSCMFLAGCK·IMAXlloLToiOO oORo JoEUoll GO TO 90S 
Mba!AnSCMF"LAGIK•IMA~)l•IOO 

5AHHYCNI=5AMPYCN 1 HB) 

90b lfliAUS!HF"LAGC~-IIIoLToiOO oORo lorQoll GO TO 9!0 
MlaiAHSCMFLAGIK•Ili•IOO 
SGAMCCN,JJ=SAM~f>INtMLI 

II S = D I F F I T f L U X 

5 A ~II< P I N 1 ~~ J : F fl • I'; S +SA r• t'. P I N 1M l 
5AMPY(N 0 MJ=rl•~~+SA~PV{N,MI 

tF"ItleGToO•I <;f,MMI'(II,MLI=-FL•WS+SAt-tMPINIMLI 
I F' I F I' • G T o 0 • I r A t·• I' V { 1·1 , 11 b l a- FE! • 0\5 + 511 ~ P Y IN o hI' l 
;,f<(Tf(6 1 999tl lo Jt N1 Mt MLo MHo Plff'o X~\ASS(I';,~I·It SAtlMV(r.l1 

l SC.~I!CPJ,,JI, SA~IPYIIJolllo SAMMPCN,MII ~AIIPYH1 1 Mf\) 1 c;AMMPI~oML'J 

<;901 F0Ht:ATI251! rveCI.'ATI0~J Of 1·\ATf.R!AL tJ/l'ltl ltJo'f,M,NL,Ilflt6!6/ 
l J 6 H (' 1 I f' , X t·l AS'> ( 14 , i1 l t SA IIJ·I Y (1·1 ) , '> t; A~· C ( N , J l 1 l f' 'I 1:: 2 0 o U I 
7. 'loll SM•PYtN,I') 1 S,H:t·1PIN 0 N) 1 5AMf'Y(N 1 MI:li,SHd'-PIN 0 1~LI, 

3 1P~E~r.n1 

'11-ll F(dn ~TI6)1, Tl'r•l'<q_r~ n_ri'JiiJ(, '-'ATrr:tAL Pr ([Ll Tlii•T 11AS HfCIHII:. f'lJUr.·o 
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2'170 
2':'71 
2972 
2973 
297'1 
2975 
2976 
1977 
z•na 
2979 
29AO 
1981 
2982 
2983 
298'1 
Z9eS 
2986 
29B7 
298'1 
29R9 
2990 
2991 
2992 
2993 
2H'I 
29?S 
2996 
2997 
2998 
2999 
lr)Ct) 

3001 
3':102 
JOOJ 
300'1 
3005 
31)06 
3007 
JOG~ 

)0[)9 

3010 
30 ll 
3012 
lOll 
301'1 

lOIS 
301/l 
3 0 I 1 
3018 
3019 
3020 
3011 
3022 
3n2J 

c 
?'+0 

c 
9SU 

. 9500 
·9600 

c 
c 
c 
c 

c 

c 
c 

c 

c 
c 

c 
c 
s 

to 

c 
zo 
31) 

c 
c 

c 

I I ,J • I 2 f 'I) 
••• EIIO OF -LOOP ON HAlfRIALo 

COt1Tl!WE 
••• [N['I OF LOOP ON ~ ICELLSio 

CONTINUE 
COIITlNUE 
Rl::lURN 
END 
SUUHOUT I '•t: I tiP liT t 

••• RE~D RESTART TAPEo 
••• CAl.L Ct~ROS TO READ INPUT _OECKo :PRINT I~PUT VARIABLES• 
••• DEFINE CONSTANTS 
••• CALL SETUP TO DEFINE CELL QUAN~ITIES AT TIHE•Oo 

I N Ct. U DE C 0 M 0 P1 . 

Kt.t'll I TFI•7 
KUtll T~.•7 

••• RE~O AND PRII'H 10 .. EADING CARD ;IFIRST C:AFiO JN 
I tlPUT DECK l 

READ CS,l70) PIS 
WRITE 16o370I IWS 

••• CARD~ kOUTINt: ~ILL READ AND PRfNT FIRST DATA. CAkD• 
CALL CARDS 

••• PKtJioLloOo MEANS THIS ~ROBLEM :ts KEJN(, RESTARTEO-FHDM 
THE RESTAHT TAPE AND SETUP JS NOT NEEDEOo 

IF IPKIJioLToOol GO TO 70 
CALL CARD5 

••• ZltlzPI<OO IS DEfiNED flY 
nEcr,BUT IS NOT DEFINfO 

lFIPROBoE~•O•IGO TO ZJO 
CALL SETUI' 
GO TO 70 
COtJT I NUE 
CALL CARDS 

••• INITIALIZE P•STORAGE• 
DO 30 ll.=loiOIAXA 
PIKI=iloO 

THE SEdONO CAHO Of A SETUP 
IN A RE~TART ~fCK, 

j 

••• SET T ANn NC SO THEY WILL EQUAL'ZERO ON FIRST EOIT 
PR(NT AFTER BEING lNCRE~ENTEO 8Y COT, 

T•T•OTNA 
NC:oio!C•l 

••• CHFCK FATAL INPUT ERRORS• 
!FitMAXoEO•OoORoJMAXoE~•OI GO To 280 

••• DEFIN~ CONSTANIS USED THROUGHOUT CALCULATION• 
(.YCLEci'l( 
NU!ISP::O 
.~F LAGF= I• 
wFLAGL=O• 
NIH aN R t Z • tllJ M R F Z 
H.Of'\:J.,•PII)Y 
VT=IO,••I-o;) 
551= I, 

• • • P II 1 NT 0 l tJ F 5 0 f M 0 5 T I ~I p IJ T P A f/ A 11 E T E R 5 , 
:: ;, I i F I I. , l l J ) l C S T i\ I' , I E :A T X , l '' T f I< , I ~q X o I P C Y C L , I P R , I V A ~- 1J X t 
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.. 

. ·-

3(12'1 
3025 
302A 
3027 
JllH 
3029 
3030 
3031 
3032 
3(133 
30.3'1 
.3035 
3036 
3037 
3038 
3039 
Jt.\'10 
Jn•• 1 
3()'12 

30'1 3 
30'1'1 
30'15 
30'16 
30'17 
30'18 
30'19 
JOSO 
30~1 

3052 
3(}53 
JOS'I 
30~5 

30S6 
305 7 
3[1"58 
30~9 

3060 
JOt: I 
30b1 
3063 
306'1 
3(165 
3066 
3067 
306P 
3(169 
3070 
3071 
3('7 2 
3073 
307'1 
3075 
307.6 
3077 

c 

'HI 
c 
c 

'Ill 

su 
c 

c 

c 
l>n 
(. 

c 

I 
2 
J 

JV~RDY 1 JlolltJEXTY,JMAXtJ~ROJ 1 HAPS 0 MAXX 1 
~AXY 1 Hl~XoMINY,~A0DoNnUHP7,NFRELPoNHXCLSo 
tiOOUHt>, NS I DlS ~ NTCC 0 NTf'MX 1 NTR ACR 1 NUMHEZ oNUMSCA o 

.. t 1 6 

l 
2 
3 

W~ITE16 1 3201 A6ARoCVIStCYCHX,C~CPH3oDH!NoOTMINt 

OXF,OYr,EHI"•F!NAL~GAHHA,~LUtO,PRCNT, 

PNntLT,PRFACToPRLIHoRADIUS,REZFCTo 
nor r s • s ~?. , s s •t., s r As , T s r o P , v r 

••• PRINT IMJTIAL CONDITIONS 
I'RJTF:I6j30DI 
uO 38 L•I,I';M~T 

HN • I'IAT ILl 
~H!T£(6 0 3901 L 1 PHOZIMNJ 1 kHOJNILI 0 5SifN(LI 1 UUR(LioVVAtLI 
cor;T I PvUE 

••• PP!t•T OX,OY AIII<A~S WH(tj TIIF: CELL 011'1Et4SIONS ARE 
Vt.P.IAI:ILf.. -

IF ttVAND'•f~oDI 60 TO '0 
IAf(JTE 16o33Dl 
~RrTE 16,JSDJ fJ,DXIJlol~I,IHAXI 

IF IIVAPDYofW.CI GO Tn ~0 

If> R I T E I b , 3 110 I 
MOTE (l,JSOI fJ,L>YIJltJ"IoJMAXJ 
CONTINUE 

••• WHFN ToGToC•, ~R08LEM I~ 8EING R~STARTEOo 
IF ITouT•O•I t;O TO 60 

••• Of.FitlE TIME Of FIRS.T EDIT PRINT ArTER CYCLE ,Oo 
PllT I Mf·apRlJf. L T 
GO TO 300 

••• PRrELT • Co ~HEN PRINTJ~G ON CYCLES RATHER TIHEo 
IF IPRDELlo[OoC•I GO TO 300 

••• DlFJNE TIME OF FIRST fDIT PRINT AFTER k£START CYC(Eo 
I I'ISa T lf'HilfL T• I • 
PRTJHEcfLUATIT~SI•PRDELT 

60 TO .)DO 
••• RE~D OUKP TAPE 

7(J CONTI NUr 
ll'oS•O 
NMAT=IN~IF~I~l~oSI 

PO REV• I Np KU~J J Til 
9C ~EAD IKU~!TRI FR!llo PH(21 

C ••• FI~ST NORo OF FIRST RECoRD OF EACH ~UMP ~HOULO 8E 
C ~~~.c. lEST 1~15 THREE 11~ES BEFORr EXITING• 

lf IPRI!I•S5S.CI 100o1JO,ICO 
lftO {WS,.IYS+I 

lf IHOC'III'IS,JJI 22Do220,6C 
110 If IPR(2ll ICCtl20ti2C 
C ••• •Hf~ SETTING UP A PHOBL£H PR12t • PK12l • Oo ~HEN 
f RE~lARTING A FRDBLEM, THE ·RtSTART TAPE IS READ UNT.IL 
t Pf1ZloG£oFKI21o lHE RESTART CYCLE NUMb~Ro 

170 IF IPY12l-f~l711 I~ColSC,130 

!30 NRf( • ~MA1+17 

[.0 1'10 L=2ol':hEC 
1~0 ~E~O CKUNilRI 

c,o TO 90 
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3078 
3079 
3080 
JOel 
.Joe2 
3083 
30@'4 
Joes 
3U86 
30S7 
30118 
30f.9 
3090 
3091 
3092 
3093 
309'4 
309S 
3096 
JC97 
3098 
3099 
3100 
3t o I 
3102 
3!03 
310'+ 
l!GS 
3106 
3107 
310!1 
l1C9 
3110 
3t II 
3112 
311 3 
31 I '4 
31 IS 
3116 
31 I 7 
3 I I 8 
3119 
3120 
3121 
3122 
3123 
l! 2,. 
3t2S 
3126 
3t27 
312~ 

3129 
3 I 3':' 
3 I :II 

!SO ~EAO IKUNITRI IZIIIol•loiSO) 
NVCID • Nt'AT + J 

C ••• MAKE SURE PROBlEH NUMBER ON TAPE !PROBI HATCHES 
C P~OBlEM NUMe[R ON INPUl CARoS IPK!lll• 

JfiABSIPROB•PKIIII • oOII 1Sitl5lo210 
lSI IFIPKI31+3ol 160 1 152 1 160 
1~2 KUNITR"7 
160 RlAD IKUN!TRI IU1ti 1 VIJltAMXCIIoAIXI!It Pfllo MflAGIIIel•teKMAvl 

READ IKUNITF) CSTRSZZillo STRSRRIIIo STRSRZCIIo l•toKMAXI 
READ IKUNITRI CX1!) 1 oXIIIo TAUille l•loiMAX) 
READ IKUN!TR) (YIIIo oVIIIo I•I,JMAKI 
READ IKUNITRI IC2EROIMI 1 STKJ(Mio STI<2(MI 1 STEZCHI 1 RHUIMI 0 

I H1DMit-'lo fiHOINIMio SSIENCMio UUR(Mio VVA(Hio MATit'l)o Plllo(M,., 
2 M•l I tiM AT l 

READ IKUNITRI(MPACI!I 1 MPACKIIIol•loMBA61 
~EAD IKUNITRI !(PACXI! 1 LI 1 PACY{I,Liol=teMBB6lol•toMSBI 
"EAO IKlii'<ITR) IIKMASS!MoLio RHOIM,Lio SIEIHoLio SAMPYIHoLio 

1 SAMI"f'IM 1 1.1 1 M=I 1 N"ATioRHOINVOIDoLI :oL•l,NMXCLSI 
CO lbf> N"loNVOID 
READIKUNITRI NP 1 tTX(~ 1 L) 1 TY(N 0 LI 1 L•I 1 NPI 
NHP(fl!):oNP 

!6S CONTINUE 
IFIPKCJioEQoi•JII i>O TC 173 
REAOIKUNIT~) NP 1 I~Pill 0 YP!llol•!,NPI 

173 CONTINUE 
READ IKU~JTql PRill, PR(21 

C ••• PI(IJI••Jo FOR A •CLAM• START 
C CELL•CENTFRED TRACERS ARE NOT GENERATED RY THE 
C •CLA~• GENERATORo 

JFIPKIJioEQoi•Joll GO TO 200 
C ••• THE FIRST ~OHO OF THE LAST RECORD Of'EACH oUMP SHOULO 
( BE SSSoO OR 666•0• 
17S IFIPRti)•!>!:.S,Ol 2'+0,!0,!BC 
reo tFIPRt2a·b66oOI 2SJ,to.zso 
C ••• INITIALIZE Z ARRAY ~HEN tT IS READ IN F~OH ClAM TAPE• 

200 DO 205 t•lt!S~ 

20S Z I I I •O, 
CAI.I. CARDS 
CALL SETUP 
GO T 0 20 

C ••• PROBLEM NUI"eER ON TH£ RrSTAHT TAPE IS NOT THE SAME A~ 

C THE PROBLEM NUMBER ON THE INPUT CARD, 
2tO "'K•ISO 

GO TO 290 
C ••• CANNOT FIND FIRST WORD Of FIRST RECORD• 
220 NK•'IOO 

GO TO 290 
C ••• NOT 'RESTART AND YET 2111 • O, 

( 

2'+0 

fi!KoS 
GO TO 290 

••• FlqSf ~ORO OF LAST ~ECO~O IS lNCO~RECTo 

l'iK=t7S 
GO TO zqo 

••• SECOND 10RO OF LAST RECORC IS INCORRFCTo 

60 

~----------------------------------------------------- - - -

... 
•-.. 



3132 
3133 
313'1 

~· 3135 
3136 
3137 
3138 
3139 

31'10 
ll 'II 
31'12 
31'13 
l!'f'l 
li'IS 
ll'l~ 

31'17 
3!'18 
31'19 
3tSO 
3151 
3152 
3153 
liS'+ 
3tSS 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3163 
316'1 
3165 
3!66 
3167 
3168 
3169 
3170 
3171 
31 7 2 
3173 
317'4 
3175 
3176 
3177 
3178 
3\79 
3!A'J 
3llll 
3192 
311"3 
3Jfl'l 
JIBS 

250 Nt<•t80 
GO TO ~90 

C ••• (HAlC OR JHAJI lS ZERO 
21!0 
290 
c 

NK•36 

••• PRtfiiT F"lliST TWO WORDS OF DUMP (PRC I l 0 PRC21) 
c AN~ lC!SiloZC!S21tZ11531e 

WRITE16 0 3601 P~CIIt ZI1Sfl 1 PR12) 0 ZIIS21, ZIIS31 
CALL. ERROR 

3(10 
c 

RETURN 

JIO F0RMATI//7X,6"1CST0Po6Xl6H IEXTXo6~o6H JNTER,6X,6H IMAXo6Xt 
I 6~JPCYCL,6Xo~H lPR,6Xo6HlVARD¥o•X,6HlVAROY,6Xt 
2 6H lto6Xo6H 12/l)(o\0112//7)( 1 

l 6H JEXTY 1 6Xt6H JMAl\ 1 6Xo6H JPROJ 0 6X 0 6H MAPS,6Xo 
'I 64 MAXX 1 6X 1 6H MAXY 1 6X 1 6H MJNX 1 6X 1 6H MlNY,6~t 

S 6~ NAD~ 1 6X 0 6HNDUMP7/!X,IIJJI2//7X, 

6 6~NFHELP 1 6Xt6HNMXCLS,6Xo6HN00UMP 0 6X 0 6HNS!OES,6Xt 
) 6H NTCC 1 6X 0 6H NTPMX,6k,6HNTRACR 1 6X 1 6HNUMRfZ,6Xt" 
9 6~NUMSCA 0 6X 0 6H N6/1Xo10!12//l 

320 F0RMATI//7X 1 6H 1 6Xo6H 8BAR,6Xo6tl CVtS,6Xo6H CYCMXo6Xt 
I .6~CYCPH3,6~tbH 0MJN.6Xo6H OTMINr~X,oH DXF,6~t 

2 6~ OYF 1 6X,.H EMIN/IIXoiP9Et2o~// 7X, 
3 6H 1 6A,6H FINAL 1 6X 0 6H GAMMA 0 AX 0 6H GLUEDo6Xt 
'I 6H PRCNT,6~t6HPRDELT 0 AX,6HPRFACT~6X 1 6H PRLIMt6Xt 
S 6HRAOfUS,6~o6HREZFCT/llXoiP9Et2o~// 7Xo 
6 6H 1 6X~6H ROEPS,6~,6~ SS2 1 A~ 1 6H SJ'Io6Xt 
7 6H ST~a 1 6Ao6H TSTOP 1 bXo6H VT/IIXoiP6EI2o~//l 

330 FOR~AT I//713H Jo6X,lHOR,7XII 
3~0 FOR~At I//7C3H Jo6X 1 2HOZo7XII 
3SO FORMAT (7(1~ 0 1X,IPE9~3,J•II 

360 FORMAT 11Hio5Xo72H••• CHEC~ FIRST RECORD 0~ THE DUMP AND FIRST O,T 
lA CARD Of f~E. INPUT DECK II ~Xo7HON T~PEt~IX,RHON CARDS I 'IXo 
2'1H~S •oF6olo'IXo7HCSSSoOio2'1kt BHZIISll •tF8o~o3Xo16H(PRO~LEH NUMKE 
)Rl I 8H CYCLE •oFb•lo'IXoi8HCCYCLE BEING REACiolJX, SHZCIS21 •FStlo 
'16X 0 1SHIRESTART CYCLFl I l7Xt 
SI2Xo OHZI1531 •,FSoi 0 6X,I'IHCRESTART flAGII 

370 fORMAT lllt71H . 
I 

3eO F0HMATI6'1H PACKAGE NORMAL I N I 1 l A L CONDIT 
I 1 0 N SI76H NUHBER~ DENSITY ~lNSITY SoloEo 
2 U ¥/llXt 6HIRHDZio6~t 7HCRHOINI/J 

390 FORMATIISofJ3o3oFI3o3oYXtiPEIOt~tSXolPEI0o'loSXatPEIO~~l 
END 
SURNOUT!NE lDCI~lXYLOCoLOCoFACo!DRI 

c 
c 

••• GIVE~ CHo COORDI~~TES OF A POINT, LOCI~ fELLS I~ ~HICh 

RO~ OR COLUMN OF THE G~ID THE POINT JS LOCAlEDo 
P• C L U 0 E C 0 M C I M 

c , ....... fAC•O• t'ii-1H' Flii:DlNG TRACEF\ COEFFIClt.NlSo , ....... FAC•oS ;{1-![~1 CALLFD FROM SE"lUPo 
c••••••• F /1 ("'I • I•HEN F"J"lOJt-:G CELL POINT 15 IN • , ....... !D~•O llik[l\l FINDING AN X COU~D.J NAT Eo , ....... I DR•'l ~HEN FINDING A y C00ROINA1Eo 
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li!U 
3187 
3188 
3189 
3190 
3191 
3192 
3193 
319'1 
3195 
3196 
3197 
319'3 
]199 
3200 
32Ul 
3202 
31.03 
320'1. 
3205 
3206 
3207 
3208 
32U9 
3210 
3211 
3212 
3213 
321'1 
3215 
3216 
3217 

. 32!8 
3219 
3720 
3221 
3222 
3223 
l22't 
3225 
3226 
32 '27 
3228. 
3229 
3230 
3231 

c 
IFIIDRoEQoOIGO TO 'IQ 

( 

C••••••• FINO A Y C~O~'INATE 
c 

(. 

DO 10 L.CD•I 1 JHAX 
L0C•LCO 
YTEHP•YIL.OC•!I+I1o•rAti•DYILOCI 
lriXYL.OCoLToYTlHPJGO TO 30 

10 CONTINUE 

C••••••• POI~T IS OUTSJOE GPID• FIND CEL1 POINT WOULD 
C••••••• FALL IN IF GRID WOUL.~ BE EXPANDED UPWARDS~ 
c 

c 

OYT[MP•.S•IOY!JMAXI+OYIJHAX~lll 

YTEMP•YIJMAXI•rAC•DYTEHP 
10 LOC•LOC+l 

YTENP•YTEMP+DYTENP 
IFIXYLOCoGEoYTEMPIGO to 20 

30 LOC•LOC•l 
HETURt! 

C••••••• FIND AN X COORDINATE 
c 

c 

'10 DO SO L.CO•ltiMA~ 

·LOC•tCO 
XTEMP~XIL.OC•IJ+IIo•FACl•DXILOCl 
lfCXYLOCoLToXT(~P)GO TO 70 

SO cONTINUF. 

C••••••• POINT IS OUTSIDE G~IO• FIND ctL1 POINT WOULD 
t••••••• FALL IN IF GRIO. ~OULD 6E E~PANDED TC RIG~T~ 
c 

DXTE11Pir,Sel Q).f !MAX I+DX t IMAX~I I I 
XT[MP•XIIHAXI•FAC•DXTEKP 

60 LOC•LOC+l 
XTEMP•XTEMP+r11fMP 
IFIX~L.OC•LE,).TfMPIGO TO 60 

70 LOC•LOC•I 
RETUHN 
£110 
SliOROUTINf. MtP 

C ••• PRINTS S~MeOLJC GRAPHS tAS PART OF E~JT PRJ~l) 0' 
C CO~PP[SStON•P~[SUR[tRAOIAL ~£L0CJTY 1 AXIAL V[L.OCJTY 
C M' C· I N TE P t1 A L E IIi£ R G Y 0 F C E L L 5 I N THE ACT J V E loR I 0 • 

INCLl'DE COI10H1 
3232 c 
32J3 c 
323'1 UII1ENSJON W5p4fiX(5) 

3235 0 I MENS 1 Ol; Alf I'll I 
3236 OATA ALE/ 2H •t2H •,2t-a At2H fltl!li c,zH Ot2H l:t2H F • 
3237 
3238 

. I .iiH i; 1 7H tl, 2H 1 ,2H J 0 2H K,2H L,2H M o2.H Nt2H o. 
2 :IH P,2t-t Q. 2•• Ht2H St2H Tt2H u.z~ Vo2H l'>'t2H Xt 

3239 1 lli v,zH z. ,.~ •e?H •,211 It :H 1t2H lt2H !l.t 21! s. 
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32140 
32111 
32'12 
32'13 
32'111 
32'15 

.. 32116 
32'17 
32'18 
32'19 
3?.SO 
32SI 
3252 
.3253 c 
325'1 r. 
J2S!i c 
32S6 c 
3257 I 
32SA 
37.S9 
3260 
3261 
3262 
3263 
326'1 
3265 
3266 
32i>7 
3268 
3269 
3270 
3271 2 
3272 
3273 
327'f c 
3275 3 
3276 
3277 
3278 
3279 .. 
3280 c 
32A 1 
3282 
3283 
321!'1 
328'3 6 

J28b c 
3287 

·1o _,-
, .-· '{ JZBR 

3289 
3290 
3291 a . 

"" ... 3292 
3293 

'I 2H 6,2H 7t2H 8,~H 9t2H Ot2H I 
DIMENSION XUMI'Il) 
OATA XUHI 2H ••2H •,2H•At2H•8,?H·C,2H•0 0 2H•Et2H-Ft 

1 2H•G,2H•HtZH•ItlH·J~2H•K,IH•lt?H•Ht2H•NtZH•Ot 

2 lH·P,2H•ij•2H•R,ZH•5,2H•T,2H·U,ZH•V 1 2H•Wt2H•Xt 
3 2H•Y,?.II•7.o21l•+,211••,2H•!t2H•2,21-t•J,2H•'It2H•St 
'I :lH•6 0 21••7t2H•II,;W•9·,,2H·0,2H I 

MSYMEIL•Zb 
J(>L•MINOI 11 ,S'I) 
.JDL•IZ 
If INCoNEoOI GO TO 
IDL•MJ~OIIMAX,S'II 

.JDL•JMAX. 

••• fl~P MAXIMUM VALUE I~ AcTIVE GRID OF EACH PHOPEHfY 

• • • C 0 H f' R E 55 I 0 N 
WSMIN,.lOf.20 
WSHAXIII,.Il• 
DO 2 Jc1oJDL 
DO 2 1•1o!DL 
to:=IJ•li•IMAX+f+J 
IFIAB51AMXIKIIoLE•Co) 60 TO 2 
IFIMFLAGIKioGT•IOUl GO TO 2 
H=I~FLAG(KJ 

N=HAT(M) 
wSc:RHOZINl 
JFINo[QoZOI WS=RHDIN(HI . 
COMP• AHXIKI/IDY(JI•TAUi!I•~S) 

WSHAXIII = AH~Xt1W5MAX(li 0 COMPI 

WSMIN a AMINlfWSMJN,COHP) 
CONTINUE 
IFIWSMAXIJ lo6T•~SMINI fiO TO l 
V.SMJN = O. 

••• PRF:SSII~E 

r/SNAX{21'"0• 
00 'I J=lt.JDL 
pO 'l l=loiDL 
I(., I J• l l • !1-1 A X+ I+ I 
wSMAXIZl = AMA~1(~5HAXI21oABS,PIKlll 

••• RAniAl VELOCiTY 
11514AX(.3)=0• 

DO 6 J=lo.JDL 
00 6 J:att!DL 
l(o:(J•ll•lfiAX+i+l 
w S H A X I 3 l " A N A :.. I I W 5 I·' A ll I 3 I , A 8 5 I U I Y. I I ) 

••• A~l-l VELOCITY 
VIS~IA X (ll) =0 • 
00 8.J=IoJ0L 
00 8 1=1 t!DL 
I( = I ,J • I J • J fl A X + l • 1 
~SMAXI'II ~ AHAfliWSHAXIq)~ABSIV(KJII 

·,~ ·s If A X I S I '"0 • 
OOIOJ:l,JOL 
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329'1 
3?9S 
3296 
3297 
3298 
3,99 
31M 
3301 
3302 
3303 
l:lO'+ 
3305 
33011 
3 3l17 
3301! 
3309 

3310 
3311 
1312 
3313 
3JJ't 
3315 
3316 
3317 
3318 
3319 
3.120 
3321 
3322. 
3323 
332'1 
3325 
332#. 
3327 
3329 
3329 
3330 
3331 
33H 
3333 
33J't 
3335 
3336 
3337 
3338 
3339 
3340 
33'+1 
3 3'12 
33'13 
)3'1'1 
33'15 
J3'ih 
))'i7 

c 

1 n 
(. 

r 
c 
c 

c 

••• SPEC~FIC !NT~RNAL ENERGV 
PO 10 l•1,10L 
K •I J•ll.• Ul A X+ I+ I 
WSMAX(~I o AMAXIIWSMAXISI 0 ARSIAJXCI(III 

• • • S T 0 fJ E I N F 0 IHI AT I 0 N T 0 fl E P. L 0 T TEo' ! N P R 0 P ARRAY 
A I!CI'; AT A TIME• 

NPROP • I 

••• COIIF'RESSJON 

MSaMSYMBL+I 
I'IR I TE 16, SOD I 

lr, pO 20 1•1 oiOL 

c 

PROP I !1=0• 
K=IJ•II.•IMAX+t+l 
!FIABSIAMXIKII•lEoOoiGO TO 20 
IFIHFLAGIKioGToiOOI GO TO 20 
H•Mf'LAGIKI 
N=11ATIMI 
IVSo:RHOIC I< I 
!Fl~•EQ,201 ns~R~OIN(M) 

PROPI!I=AMX(KI/ITAU!!l•DY(JI•~S) 

2ll COt~TINlJI:: 

GUTOIIO 

C ••• PRJ::SSIIRE 
c 
Jo J=JoL 

~I S = ~~ S Y M R l 

IF!•ISMAXIIlPROP) ol.Et 0•1 GO TO 396 
r>fl!TE!6,St0J 

:\c, 00 40 l•loiOI. 
K" I J• I I •11111 X+ I ·t I 

'+o. PROPIII • P!Kl 
GO TO 110 

c 
C ••• RAOIAL VELOCITY 
c 
!>o · J•JOL 

bQ 

c 
c 
( 

7rt 

!FIWSMAXINPROPI oLEo Col GO TO 396 
WH!T£16,S201 
00 bO I "'I • lOL 
~t;o(J-JI•IMAX+Jf'J 

PROPI!l • U!Y.I 
c,O TO ItO 

••• AXIAL VELOCITY 

J=JOL 
IFIWSMAXINPROPI oLEo 0•1 GO TO JYh 
.,;R 1 n: u, 5301 
Oll 110 I•J,JOL 
K•IJ-1 I•IM~X+!+t 
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D 

; .! 

3.l'IA 
33149 
3350 
33':>1 
lJSZ 
33Sl 
33SII 
33,5 
3356 
3357 
33S8 
33S9 
3360 
3361 
3.)62 
33<'o3 
33611 
.))65 
336A 
336 7 
3JbA 
3 3l> 9 
3370 
3371 
3372 
3 3 ;· 3 
337'1 
3375 
3376 
3'377 
3378 
3379 
33&0 
33e1 
33AZ 
3H.3 
33P't 
33&5 
33!\b 
3387 
33&8 
JJ(l9 

3390 
3391 
33'i'Z 
3393 
339'1 
3395 
339"' 
33'17 

3398 
33<;'1 

3<iCO 
3'101 

,( 

( 

( 

9f) 

t'F\Of'lll • Vll<l 
<iO TO .110 

••• SPFCIFIC t~TERNAL ENERGy 

JFI~S"A.INPPQPI oLEo Ool GO TO 396 
~2 11f.IITF:C6,!>'1Cll 
9S 00 100 t~lt!DL 

c 

KR(J•ll•IMAX+J+I 
tOO PROP!Il ; ~liiKI 

C ••• VitiEN PRitJTING riRST !TOp) Rij\'1 OF MAP, COMPUTE 
C SC~LE FACTOR ANU PRINT K(Yo 
llC 
c 
c 
( 

c 
c 
leo 

19n 
zoo 
c 

210 

c 
220 

230 
( 

2'!0 

2so 

27e 

IFIJoLT•JDLI ~0 TO 300 

••• COMPUTE SCALE fACTOH ANO PRINT MAXIMUM VALUE OF 
EACII <;YMROL USED 

SCALE • ~SMA.INPhOPJ/FLOATIMSI 

tFINPROPoE~.Il 5CALE=I~S~AX!ll•wSMJNl/Fl0ATIMSl 

JF IIAIIlTtSr:Atr•tf'OOtlloLToiSCIILE.•1000tll GO T'O 
GO TO 200 
SCAL~ m AJNT!SCALE•I000,+11/10UO, 
COiiTlllUE 

JfCNPROPd.Q.JI c;o TO 220 

VALUE!II = Oo 
VALUfl2l = SC~LL/ICo 
V"LUf:2'"V"'LUrl:>l 
oa .zto t•l•~'s 

VALUf11+2l • F'LOATIII•SOLE 
GO TU Z'IO 

••• VALIIES fOR Col'1rRES5IOI>I MAP 
VAI.u(!ll = .';St-l!IJ 
oa z3o , .. ,,~., 
VALuE 11+1 I " F'LilAT lll•SCALE 

••• PRJNT DEF'INITIONS 
ILIMI "' I 
!L I t12 • I 0 
HS~:=~'S Yr1BL + :! 
IF I~SP.LT•IL1~71 ILJMZ • MSP 

+ WSMIN 
l)f MAP SYMBOLS 

IF INPNOPoNEoll GO TO 260 
~kJTf!6 1 5~01 IALEII)ol•ILIMioiLIM2J 
~RITE!6 1 S6CI IV~L~E!!l 1 1"1L!Mio!LIM?I 

c;o TO 270 
"R!TEcb,S70) !Alflll,l"'!LIMI,ILJM2) 
~H!T[C6 1 5B01 IV•LuEt1lo1•1LIMI,ILIMll 
tr I~ISP.EO•Il.!H'21 l>O TO :?SO 
£LlN!•ll.Pt2+1 
ILIM<'=ILI~Lo!+IC 

GO TO 250 
~.RJTEC..,,59UI 
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L ___ _ 

311(;2 
3'103 
3'1(1" 
3'4[15 
3'106 
3'107 
3'1C!t 
3'109 
3'110 
3 'I I I 
3'112 
3'113 
3'11'1 
3'+15 
3'116 
~'117 

3'118 
3'119 
3'120 
3'121 
3'422 
3'121 
3'12'4 
3'125 
3'12b 
3'127 
3'121.1 
3'129 
3'130 
3'131 
.H 3 2 
3'133 
3'43'1 
3~ 35 -
3'136 
)'137 
3")8 
3'139 
)'4'10 
3'1'11 

3'1'42 
3'1'43 
3'1'1'4 
)'4'15 
3'1'16 
3'+'+7 
3'+'18 
3'+'19 
)'ISO 
3'151 
3'+52 
3<~53 

l'+S'+ 
3'155 

c 
c 
c 

••• ASSIGN APPROPRIATE SyMBoL TO EACH CELL [N ROl Jo 

3[10 l'O 370 J •I t U•L 
k•IJ•II•I~AX+J+l 

If IAMX(rlo~T,Ool GO TO 310 
I-lA • 'II 
c:.o J(J 360 

ltO lfi~PR0Po£Q,JI GO To 3'10 
IFIARSIPRO~I lllo6T•Col GO TO 320 

MA " I 
GO TO 361l 

320 lfiABSIPROPIIIIo6T•VALUEZI r,O 10 330 
HA c 2 
GO TO 360 

33(1 fLCTHA a ABS!PROPtll)/5tAlE + 2o 
~lA • I NT I FLOP1A I 
IFIFLOTMAo6ToAINTifLOTMAII HA•MA+l 
HA • I"AXiJIMA,)I 
c;o TO 360 

C ••• DfFINf MA FOR COMPRESSioN MAP 
l'ICi IFII-fi..AGIKlol.ToiOOI GO TO 3'15 

MA•30 
GO TO 360 

3<~5 lfiPROPtll•GT,~SMlN) GO TO 350 
11fP• I 

GO TO 360 
350 FLUTHA•ABSIPHOPI!l•ISMINI/SCAL[+lo 

MA • INTIFLOTM~l 

lflfLOTMAoGT.~J~TifLOTMAll HA a HA+l 
HA • MAXOP1A 1 ?1 

C ••• STORE CHARACTER TO liE PLOTTED FOR CELL K 
l60 PRill • ALEIH~I 

lfiPROPI I l•LToDol PRill • XUHIHAI 
C ••• EN~ Of I-LOOP 
.J7o corn 1 NUE 
C •• • PllfllT J RO"' OF IIAP 

lfiMOOIJo5loNFoOI GO TO 3HO 
~~ITEib 1 bCOI Jo IPhCJioJ=loiOL) 
GO TO 390 

leo ~R!TEib,6101 IPRIII, l•lotULI 
l?O J=J-1 
C ••• HAY~ ~E REACEO UOTTOM RnW 

IFIJ,£~o01 r,o Tn 395 
GO TO ll~oJS,5~,7~o9SioNPROP 

C ••• PPTt•T A'-ll 1./..BFL X-AXIS OF' '"'AP 
l95 PRC II • ALEI2?l 

~RITE(6,6Ctll .1, lr>i<tllol=l.tDLI 
A ;I I T f I b 1 6 2 U I I I , I " Q , I [J l , !:; I 

c 
]96 ~PROP • NPROP+I 

c 
'+on 

GO TO 1'100,3C,c;c,70,9C,'!OOI.riP~OP 

RETURn 
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3'156 
311S7 
31158 
3'1S9 
3'160 
3'161 
3'162 

. 3'163 
3'16'1 
3'165 
)'166 
)1;67 
J'i68 
3'169 
31470 
3'471 
3'172 
31473 
3'17'+ 
3'175 
)'I 76 
)'177 
)'178 
3'179 
31480 
3'481 
3'182 
)'163 
3'48'4 
3'485 
)'lll6 

3'187 
3'!8R 
3'189 
3'190 
3'491 
3'1'12 
.H 9 3 
3'1'1'4 
3'195 
3'496 
3'197 
3'198 
3'!99 
lSOO 
3501 
3502 
Jsul 
3SCi'l 
3!>05 
3<;06 
)5[17 
3!>UB 

3509 

c 
soo 
!»JO 
~20 

5)0 
5'10 
St;l) 

':>60 
57C 
sao 
'190 
~0(1 

-!>JC 
">20 

c 
c 
c 

••• FORMATS 
FORHATIIHI tlfX.ISHCUMPRESSION Ill 
rORMATIJHitlf~,ISHPHFSSUHE Ill 
FORMAT I lH1olfX 1 15H~ADJAL VELOCITY/II 
FORMAT(JHio'IX,lSHAXfAL VELOCITY II) 
FORMATllHio'IX,ZifHSP~CIFIC INTERNAL EN~RGV//1 

rOJH-!ATII,r,ll SYf'4BOL ol0l'IXoA2o'IXII 
FOHHAT(!6H MAXI"UM VALU~ o10(F6o3,'1Xll 
FURMATI!6H S.YMDOL ,JOI3XtA2 0 SXII 
F0RMATIJ6H MAXIMUM VALUE ,IPIOEI0o21 
FORMAT !Ill 
FOH~ATlliOo2H J,S'IA2) 
FOI'II-tAT (I OX 1 2H ! 0 S'IA2) 

FORMATIIIZoiOIICI////) 
£NO 
f:llO 
SliSROIITINE llf!~'I11X 

••• SETS UP STOHAGE IN MiXEn CELL ARRAYS FOR A CELL THAT 
HAS JUS1 8F:COHE M!XEO•IWIIOSE BOLIIIIOARY HAS JUST afEN CuT 
AY A~ INTE~FAC~l• CALLED F~Ofo4 INFACE• 

INCLUOF: COMO!~'! 

C ••• CFLL K HAS BECOME MtXCn, SEARCH FOR 
C AVAll~HLf STOHhbE LOCATION IN MIXED ARRAYS 

00 b20 M,I,NHXCLS 
!ffRHOII•MioLT•Col GO TO bJO 

b 2 0 C 0 fH I N U E 
C ••• If Yfll.l FALL THfH,UGH, TilER!': IS NO AVAILABLE 
C STORIIC,[o PRINT I1ESSAGEt CALL fXIT• 

c 
c 

c 

c 
c 

WR!TEI6 1 10001 1, Jo K 
1000 F0HMATI'16HIRA•i NJT OF STORAC,J:: FOR MIXED CELLS• 11 1 JoiCI•olfJ61 

~"':oJO 

NKa620 
CAl.!. ERROR 

••• PEnfFINE MFL4G• RHOlltMl •Glo Q, WILL INDICATE 
M STDRA~E JS BEING USEDo 

1>30 COIHlNUE 
!FIRHO(JoMioGE••I•l GO TO o3S 
t~R =I 0 
NK=~JO 

CALL fRROR 
·635 MFLAG(Kl=M+JOO 

()0 b'IO tlN=I 1 tlt<AT 

11HUINN 1 MI•U• 
lli"ASSPJNof11=C• 
Sli:CNNoMI=O• 

6 'I n c o ~JT 1 ~; u 1:: 
IFIMUofQ•CI GD TO 7CG 
HHOtt10oMI., AttXIri/ITALI(!l•QYIJil 
llMASSCMOoMI~A~~~~~ 

'51t1M0 1 MI=AIXIK) 
••• MAKF UP SUACYCLfS IF NErrSSARY 

lfi(YC.Llol,l bO TO 700 
••• UEFJN[ FHAClP, fRACRl SO FLUX VARJABLFS 

CAN tE D[FI~ED fOR SUAC~CLfS ALREADY COMPLETEOo 
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3SI0 
3S II 
3!'>12 
3513 
351'4 
3515 
3SI6 
3517 
3<;18 
JSiq 
3520 
3521 
3.S22 
3;23 
352'4 
3525 
3526 
3527 
352A 
3529 
3530 
3531 
JSJ2 
3533 
JSJ'I 
3535 
3536. 
35.3 7 
3~3A 

3539 
35'40 
35'11 
35'12 
l5'4l 
35'1'1 
35'15 
);'16 
3S't7 
35'18 
3S'l9 
3550 
3SSI 
3552 
3553 
35!:>'1 
3555 
3556 
35!:>7 
3'55!1 
3t;S9 
)560 

3561 
3562 
3563 

FRIICTPI110tHI. • TAU I II 
FRACRTIHO,HI • OYIJI•~IJI•TWOPI 

!FCIGHo(~oiiFPAC~T(MO,HI•OYCJI 

C ••• STORF FLAGS OF CELL ABOVE AND CELL ON R!GHTo 

r.R=K+t 
MA=IAbSCHFLAGCK~II 

MRciAASIHFLAGI~~Il 

CALL FLUX 
FRACTPIM0 0 M):oC• 

rRACRTIMO,HI•O• 
7oo ,., .. H•Joo 

RETURN 
END 
SUB ROUT INt. N[,Y~f!HO 

C ••• [1f.FJt.rS THE" DENSITY OF A MATERIAL: WHOSE INH.RFACE 
C HAS ,lUST ENTERED CELL Ko fCALLf.O FROM INFACE•l 

c 
c 

I N C L lJ D ~ C C N 0 1 ~~ 

EQUIVALENCE (w~v,RTy) 1 IWS~,TPX1 1 IWSC 1 FRACXI 

C ••• 15 rorNT ON ~IGHT OR TOP f00NOARY Of tELL K• 
c 

lfiFRACXoGToOol GG TO 100 
c 
C••••••••••••••• RIGHT P.OUNOARYo CONSIDER CELL ON RIGHT FtRSTo 
c 

KT.,K+J 
I T•t +I 
JTIOJ 
ifi!ToGToJMAXI r,o To 20 

S HT=IADSIMfLAGIKTil 
If IMToEQtOI GO TO 20 

C ••• IS CELL kT MIXED OR PURr, 
!FIMToLToiOOI r,o TO 10 

C ••• MIXEDo DOES IT CONTAIN HATEkiAl N~ 

IFIRHOIN,"T•!CUioLEoOol GO TO 20 
C ••• YlSo USE ITS DENSITY, 

MTaHT•JOO 
GO TO 220 

C ••~ PUREo ODES IT CONTAIN MATERIAL No 
10 lF"IMT.EQo~l GO To 230 

c 
C ••• CELL t<.T DOES r-.OT (ONTAIN MATERIAL: No 
( C0~51~ER ~~OTHER NEIGHBOR CELLo 

20 JFIKT,[QoK+Jl 60 TG 30 
Ifi~ToEQoK•i~AX oOk, KTo~~•K+IhAXI GO TO SO 

C ••• NONf OF THE NEIGHBOR CELLS CONTAIN MATERIAL N 
{ 

(. 

( 

~IK,. 20 
NR•JI 
cAll. f fiR OR 

-- CALL F.RROk THEN EXIT 

••• CElL ON RIGHT ODES NOT cONTAIN MATERIAL No 
CO~SIOER CELL BELO~ OR ABOVE DEPE~OING 0"' WHICH 
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3S6'1 
3S6S 
3566 
3567 
356£1 
351.'1 
3570 
3571 
3572 
357.3 
357'1 
3575 
3576 
3577 
3578 
357'1 
3560 
3581 
3~82 

3583 
358'1 
3585 
35!i6 
3587 
3588 
3589 
3S'IO 
35'11 
3~92 

3593. 
359'1 
3595 
3596 
3597 
3598 
359'1 
3600 
360 I 
3602 
3h03 
360'1 
3605 
3606 
3607 
3608 
3609 
3t.t0 
3611 
3612 
lid 3 
361'1 
3615 
3616 
3617 

C THE INTERCEPT IS CLOSER TOo 
30 lfCRTY•AI~TCRTYJ olTo loSI) GO TO 110 

C ••• U5E Clll A9DVE 

c 

( 

( 

(. 

tr;TaK+I~IAX 

JT•I 
JT•J+I 
lfiJTeGT•JH~X) GO To 20 
r,O TO 5 

••• USF CELL BELO* 
110 KT•K•!MAX 

I T • I 
JT=JT-1 
IFIJTolToll GO TO 20 
GO TO S 

I T•q + 1 

••• CELL AbOVE OR BELO~ OOE~ NOT CONTAih HATERlAL No 
CONSiDER DIAGONAL CELLo 

lfiiToGTolMAXI GO TO 20 
c,O TO 5 

C••••••••••••••• TOP AOliNOt,IHo CO"'SIOER crLL ABOVE FIRST• 
(. 

1!'0 KT•K+JMAX 
JT•I 
JT•J+I 
IFIJToGToJNAXI 60 TO 120 

!OS MT•IA8SCMFLAC:.IICTII 
lfiMTofQoOI C.O TO 120 

C ••• 15 CELL ~T MI~EP OR PURFo 
IFIMToLTolUO) GO TO 110 

C ••• MIXEO• DOES IT CONTAIN MATERIAL No 
IFI~HOINo~T-lCCioLEoO•I GO TO 120 

C ••• YES• USE ITS DENSITY, 
MT•MT-100 
GO TO 220 

C ••• PUPEo COES IT cONTAIN MATERIAL No 
IIU lfi~TolQoNl GO TO 230 

C ••• CELL KT DOES HOT CONTAIN M~TERJAL No CONSJDEH 
C A~OTHE~ ~EIGH~UR CELL 

120 JFCICToEQoK+IrAXI GO TO 130 
lfiKT,EQoK+IoOR,KTofGoK•I) GO TO lbO 

C ••• MO NEIGHEO~ ClLL CAN GIVE DlNSITY VALUE, THERE MUST 
C BE A~ ERRDRo 

c 
( 

( 

Nl<=l20 
~~R•ll 

(ALL f_RPOR 
••• C£LL AllDVE !JOfS 1\0T CONTAII< 1'1ATERIAL No roNSIUE.~ 

CELL UN RIGHT OR LEfT OEPENCI~G ON ~HICH THE INTERCEPT 
IS CLOSEP TOo 

t ) rl IF I T P X- A II: T I T I"~ I • L T • I • Eo I ) G 0 T 0 I 'I 0 
C ••• USF CELL 0N RIGhT 

I( h•K+ I 
IT= I+ I 
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I 

I 

L 

-361 a 
3619 
36.20 
H21 
3622 
3623 
362'1 
3625 
3626 
3627 
)628 
3629 

.3630 
:lbll 
3637 
3633 
363'1 

JT•J 
!fllloGT•IMAXl GO To 120 
<•0 TCI lOS 

C ••• USE CELL ON LEFT 
1110 KT•t<:•t 

ITa l•t 
JT•J 
lfiiToLTol I G~ TO 120 
GO TO lOS 

\ 

( ••• CELL ON RIGHT OR LEFT D~F.S NOT CONTAIN MATERIAL No 
C CCI~:S I CtR D I A(,Qf\11\l.. CELL • 

( 

ISO KT=Kl+IMAX 
Jh:J+i 
IFIJToGT•JMAXl GO To 120 
c;o TO lOS 

r ••• CElL KT IS MI~ED ~NO CONTAINS MiTERIAL No 
3635 ( 
363f> 
3637 
3b3!l 
3639 
Jb'lO 
)6'11 
36'12 
36'13 
36'1'l 
36 .. 5 
3b'16 
36'17 
36'18 
36'l9 
)1,!)0 

3651 
36S2 
3~53 

3~5'1 

365~ 

3656 
3,r,S7 
)1.58 
3659 
366!) 
)6t.l 
3662 
3663 
3/16'1 
3665 
36bb 
3667 
31>61' 
3669 
)t. 71) 

)1,71 

( 

( 

( 

l 

( 

c 

c 
c 
c 
( 

( 

c 

(_ 

c 
1 n 

c 
( 

( 

7.20 

230 

300 

--------- --

RHOI~l,M) .. R~IC'IN,Mll 

GO 1 0 300 

••• cr.u tcT IS PURE AN.D CDt-.TAINS l"lAT(R I AL 
"' 

I? H 0 I ~~ 1 11 I .. AMYIKTl/11AUIITl•OYIJTll 

R E TUR~l 
ENO 
SUUilOUltNf PHI 

••• cO~PUTES EFfECTS Of PRESSUPE lER"S TO UPoATE CEL~ 

VELDC!TIES AND INTERNAL f~ERGY, 

!NCLLIOE COI'·[Ill" 

••• NRT A~O NRC ~Rt USED 10 ADVANCE ~HF All!VE GR!Do 
NRTaO 
NRC•O 

••• VEL•!• FLAGS FIRST PASS, ON SfCO~D PASS, VEL • Oo 
Vll=l oO 

••• RC a DIST~NCE rROM A~!S TU tE~TE~ Of CELL K• 
RR • DISTANCE f~OM AXIS TO tEhTER OF CELL K+l, 

RC•~11!11?•n 

~R:R(+IOIIII+~l(211/2o0 

IFIIC.Mo(Qol IRC•I• 
!FI!GMo[QoJ )Ppo:p( 

••• FOR ALL CELLS IN tOLUMN NEXT To AXIS: 5£1 PkESSURE 
AT LfFT SIDE OF CELL • pRESSU~E iN CELLo AND SET 
R~PftL VfLnCtTY AT LEFT SIDE rr CELL = u, 

DV 20 ..J=I , .J !"A Y. 
PLIJI=PIKI 
I!LIJI:Q,(J 
k=t~·:r·~x 
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J672 
3673 
367'l 
3675 ..- 3676 
3677 
367K 
36 79 

31>80 
3681 
)682 
3683 
368'l 
3bllS 
3686 
3687 
361'B 
H!!Y 
3690 
369 I 
3h92 
3693 
369'l 
369S 
3b9h 
31>97 
31'>9~ 

J/,99 
3700 
371!! 
3702 
3703 
370 .. 
370S 
3706 
3707 
J'lM 
3709 
3710 
3711 
3712 
3713 
371" 
3715 

3716 
3717 
3718 
3719 
3720 
3721 
3722 

- ~ 3723 
372'1 
3725 

:. 

( 

c 

DO 1'10 f•ltll 

••• O~r!Nf PR~SSUHr AND AXIAL VELOCJTY AT BOTTOM 
1\0tiNOAkY OF CiFIIOo 

VBLO•VIKI 
PllLO•P I K I 

C ••• If POTTOM 1\UUNOARY OF GRID IS REF'LCCTIVE, SET 
C AI1Al VELOCITY AT THAT 60UNCJRY • Co 

If ltVISoGToi-•SII V~LO•O• 

TAUOTS•=TAU.( II•P't 
()0 130 J=ltl2 
N•K+JMAX 
PI~TSai.G/IP!nY•uT•OYIJII 

JFIIGM•E~•IIPJOTS•2.11UYIJI•OTI 

If IAM~(KI•L[oCol &0 TO 3C 
If llol.ToiNAX! GO TO SO 

l ••• fO~ ALL CfLLS JN LAST rnLU~N Of' GR!Oo SET PNESSURE 
r AT ~IGHT Of ClLL • PRES~UR~ IN CELLo cOMPUTE 
C ~N[RGY LOST ACkDSS RIGHT BOUNDARY AND SUBTRACT )T 
C FROM ETH, TH(U~ETICAL ENEfiGY lOTALo 

PltRo:PfKI 
E•PNR•UIKI/PJ~TS•RC 

ETH=f.Tif-E 
EOR=E:OR+E. 
GO TO 'iU 

c ••• C[LL K lS EMPTY 
:lo PLIJh:Oo 

ULIJh•U(I<+IJ•PR 
PBL0-=0• 
1/BLO=VItll 
GO TO 130 

'iQ URR-=RC•Uir.) 
GO TO 70 

C ••• IF CELL ON RIGHT Is EMPTY SET SPECIAL P AND U 
!to lF lf,HXIK .. li.GToO•I GO TO 60 

Pl"k=O, 
Ullk"'UIKI•HC 
GO 10 70 

I'>O Pf"~olp1KI+PIK+lll/2o 

IJPF<•IUIKI•Rc+UIK+li•~RI/2• 

7 0 l F I J, L T •.• J 11 ,CI() G 0 T 0 8 0 
C ••• FOR ALL CELLS IN TOP Row OF GFIDt SET PRFSSURE AND 
C AX!H V~lOCITY AT TOp OF CF:LL ··PRF.:SSURE ANO All!AL 
C VfLOC!TY IN CELL• COMPUTE ENERGY LoST ACROSS TOP 
C B 0 t.l ~10 A~ Y • 

PAtlOIIE=P I~. I 
["'t'AfiOVE•VIKI/2.•TAlJnTS 
ElH=ETH•E 
EOT:::EOT+l 
VALHl\IE=V I'< l 
&010110 

c • • v I f CELL AI> 0 V [ IS E 1\ P T ·1 S l T S P [ C J A L P All 0 II 

Bo IF I AM.IC (NloGT.!J.) GO Tll 'IC 
PA[liJ\1[=0• 
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3716 
3727 
3721'1 
3729 
371~ 

3731 
3732 
3733 
373~ 

3735 
37 J6 
3737 
3731l 
3739 
37'10 
37~ I 
37~2 

37~:1 

37'i'i 
37'15 
37~6 

37~7 

37'18 
37'19 
3750 
3751 
3752 
3753 
37'5'1 
3755. 
3756 
3757 
3758 
3759 
3760 
l7b1 
3?a2 
3763 
376'1 
3?65 
3'/t.f• 
3767 
3768 
3769 
3770 
3771 
3772 
37?3 
377'1 
3775 
3771> 
3777 
3?7A 
3779 

VA!SO\IE•VIKI 

100 
c 

GO TO 100 
PAP.OVE•tPikl+PINIIIZo 
~A~OVE•IIIIKI+\IINIIIZo 

IF IJoGToll GO TO 110 
••• WHEN ~OTTCM BOUNDARY TRANSMITTIVE IC\115•-1•1 1 COMPUTE 

EHERG¥ LOST ACMOSS BOTTOM BOUNDARY AND SUeTkACT c 
c 
c 

IT FROM •ETH•, THEORECTICAL EUERGY TOTALo 
SKIP OUT IF HOTTOM BOUNDARY REFLECTIVE ICVIS•O•I • 

IF ICVIS•GT,•oSI GO TO 110 
EcPHLO•IIIki12.•TAU0TS 
ETf-taf:TH+f. 
EOB•EOR•E 

Ito 
c 

IF IVELoEI'leOol c,;O TO 120 
••• CO~PUTl UPDATED VELOCITtES ON fiRST PASS (\IlL • l•l 

VI K )c VI I( I+ I Pill. O•P A llO V (I • T A UO T 5 I I AM X I K I I 

120 
c 

U I K I "U I K ) + I PI. I J l - P R R I I I ,HI X I K I I H~ C I P I D T S • 2, 0' 
corn 1 NUE 

••• OH FIRST PA~S OhE HALf THE NE~ AlX!KI IS CALCULATED 
USING GRADIENTS BA5EO ON DLO IIELOCIT~ESo ON SECOND 
PA"iS THE OTHEH HALF OF THE IH:t·l A.l X I K 1 IS CALCULATEo 
U5JNG GHADIENTS BASED flN ~EN VOLOCtTIESe NOTEo SCM[ 
CfLLS ARE 'GLUEU' AFTER SECOND P~SS 10 CnRRlCT 

t 
c 
c 
( 

c 

c 

HIGH NEGATIVE INTERNAL ENERGIES, 
~S=IVBLO•VA~OV~I•TAUOTS/2o 

WSciULIJl•UHRl/PJDTS+WS 
VISA • ws•rr~1 

AIXIK) a AIXIKl+~SAIAMX(Kl 

MFK•MFLAGIK) 
C ••• !S CELL K PUR[ 

lfiMFKoLTo1001 GO TO 12~ 

C ••• Cfl.l k "IXED. P~R~ITIO~ CHANGE IN INTERNAL ENERGY 
C JN PROPORTION TO FRAcTioNAL VOLU~f• 

C ••• IF CftL CONl fd NS A FHEE SURFACE,' Df_f 1 NE TOT I>L VOLUME 
C IVCELLI TO BE SUM OF VOLUMES OF MATERIALS JN CELL• 

c 

VCELLcO, 
DO 119 rJaJ diMfiT 
lfiHHOINoMioL[oCol GO 10 119 
VCFLLaVCELL+XMA5SIN 0 M)IRHOIN,M) 

1!9 (OI•TINUE 

121 00 122 II• I .rJtlAT 
IFCXHASSIHoMI,LEeUol GO TO 122 
\l !i :: X M A 55 I t I , :·1 I IIi II 0 Ul , t1 ) 
V;S::I'•S/VCfLL 

C ••• CHANG~ IN INTERNAL ENER~Y FOR MA~ERIAL N, 
V.5!<:: ,;SA•i;S 

S It: I N , M J = S If I N , M I + •; S 61 XMAS 5 IN t M I 
1 ?2 COt;T t ~;Uf 
17<1 COt!TINUl 

Vlli.O•VAP.OVl 
f'LIJI::PRR 
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.. 

37l\O 
3781 
3782 
3763 
3 711'4 
378!) 
37t'b 
37fl7 
378A 
37!19 
3HO 
3791 
3792 
3793 
379'4 
3 7~·1) 

379" 
3797 
379A 
3799 
JA!IO 
3801 
3P.n7. 
3Bu3 
3RO'f 
380; 
380~ 

38(17 
JR[l f\ 

3!109 
3810 
JP.II 
3AI2 
3813 
381'+ 
381<; 
3R16 
3A17 
38111 
3819 
JA20 
3A21 
3112?. 
3923 
3R2'1 
30?.5 

Hl7." 
3A77 
382!1 
JflZ'i' 
.H\311 

3 Fl3 1 
31132 
).1 J .1 

ULIJI•URH 
f'lllO•f"AI!OVE 

C ••• RC 1 Nt NR ~fOEfiNED FOH NfXT CCLL IN ~0. Jo 

c 

1.10 K•k+IMAX 
HC•NR 
HR•IXII+J)+).1!+2ll/2o 
lfll~M,(Q,I)Ptc!, 

IFIIGHo[QollkR•PC 
I '4 0 C 0 tJ T HIU ( 

lftVfL·E~oUol GO TO I'll 
VEL•OoO 
GO TU 10 

I '4 I C 0 ~· T I N U E 

v.S=O• 
po I'H'I K=l,rt-<AX 

M"llfLAC.IIo:l 
lftH,c;T,ICOJ ~0 TO 1~12 

~S•AMAXII~S,A!lfKII 

r,O T 0 I 'll't 
1'412 ti=M•IOO 

ll o I 'I 1 3 tJ • I , til• I. T 
NS•AMAXII~S,StE!NoM)I 

1'413 CONTitiUf 
I 'I 1 'I C 0 N T I ~:U E 

I"S=SQRT!WSI 
UV~AX•AHf~ll~~tUV~AXI 

DO 1'17. l=ltll 
()0 1'12 J=ltl7 
1<'=1..1•1 l•HIAX+J+J 
I F ! A~ S I U I U ) • r; T • U 11M#.~ • OR • A B S I V I I( l I • G l oll V MAX I M f. l A r. CI<I••MF L. A G (!c I 

I '12 COhT I IJUE 
C ••• CiLilf <;f'fC 1 AL CELLS TO CORRfCT FOR U~IREAL I ST I C VELOC IT lES 

170 
c 
c 

tnu 

( 

( 

c: 

leo 
2)11 

l?n 

CALL GLUE 
ou 190 l=lt!l 
K= I+ 1 
001!\0J•Io(~ 

If IJ.NEolll ~0 TL ICC 
••• EhL~H~r ACTI~l hRID IN r•VI~fCTtrN IF A CLlL IN ThE II 

(fJ(.UI"f. t<AS t•O~•ZU<O VfLOCJlY !lf ENff?r,y, 
If lUCKI•Nf.3ooORoV!KI•~[•C••ORoAI~I~ loNloO•l NRC~I 

t<=~. +I 1·1 A)( 
LL,.~-2•11·1A;.; 

• ._ El/lf.I1(,L r.cTnL lifil!l Jl; .l•r·IITCTI(;tJ tr A rll.L IN Ttl~ 12 
Rf•\'' liAS 'iONlE.EO VF.LOCITY 01? Ff.iERC,Y, 

IF (UILLloNE·O••nR.VCLLl•NE•D•oOR.AJYILI I.N[eOol ~RT•I 

corn I'<LIL 
I I"' II+ tlRC 
!2,.12+NRT 

• • • n ll I' 1 .':I I n I ,, C ,. J \: F ti I< l fl 1 (t F: ). ( l [ D I ., r. X I· Y J rl ~ X (, f< ll' • 
I I" ( I I • I :1 A A I ? 1 (' , l. I {l , 7 iJ C 

I I= )II.'<" 
Jr 112-JiiAXI ?.ll),;~.\f:l.,~~C 

l 2"' J '1 '·X 
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Jill" 
JAJS 
3836 
3!1)7 
3R38 
Jf\J'J 
3f1'Hl 
38'11 
3A'I2 

3 Fl'l ·' 
31!~'1 

3t1'1'.> 
311'16 
38'17 

3B'I8 
3!1'1q 

3!10:.0 
31151 
311!;2 
38';) 
3!'5'1 
JSSS 
3956 
3857 
3A5A 
3RS9 
:_\860 

3A61 
3A62 
3863 
386'1 
3A&S 
38bb 
3867 
3BI>S 
3~69 

3870 
3871 
3872 
3B 7 3 
3117'4 
3~7S 

3876 
3cH·7 
3'\ 7 8 
JB 79 
368Q 
38RI 
3682 
Hn 
)i:lb'l 

3A!:IS 
3A '-"6 
:II)F7 

.i!3Q 
c 
l'IO 

c 
c 

c 
c 

t1ET\JRtl 

FOIHI~T ('Ill PH\ 1 21'1 1 '114 ~""'o1PE1!'> 0 1l 1 oH S1Ec 0 \PE1So8 1 '1H U•eJPEJ~oll 1 
J'IH V= 1 tr£1SoP 0 !6H SIE SET TO ZE~Ol 

r. ·~ [) 
SUHROUTI~IE PH? 

••• AC:C:OlJtiTS FOI~ H~SS FLUX ANI• 11SSOCIATEO T~I\NSPOt<TS Of 
HOH(IlTUt-1 AIJO E.t~t:I-IG'r • 

t N(I.UDE COMo I H 

D li·lENS I ON SYIIJ.iOL t HI 
OATA SYMBOL/ZH lo2H 2oZH lo2H 'lo2H !'>o2H o2H:Mo2H +1 

••• JN!TIALIZf ACl)liE GRJfl cot•tHEPS AND OEFINF' CONSTANTS• 

N~Tc:Q 

NRr .. o 
su:u.:ao. 
RlZ=O, 
PlnTS:I.U/IPlnY•DTl 
TrlOPOf•Z•O•P!nY•oT 
00 IS~ ·K=I tKI1AX 

ISO PIKI,.Oo 
c 
C ••• OfFINf RADIAL MOMENTUM AT AXJS, SET AXIAL MOMENTUM, 
C ENERGY, AND MASS FLUX AT 1\XIS TO Oo 
c 

lf>O 

c 
c 
c 

170 

17R 

lA[) 
c 

190 

zno 
c 

K:t2 
00 20U J•l o JMAX 
I F t AM X t K I • L 1: • 0 • I li 0 T () I 6 0 
!FIUIKioLToO•l GO T~ 170 
fLt:FTIJI : 0• 
GO TO 190 

••• ot:Fl ~IE II ASS Fl.ll;( AS THOu Gil LEFT CELL UOU~tOAkY wERE NOT 
TH~" AXIS- AFTF.I~ Mil OEFINF.:ni MASS FLUX SET TO lEROo 

(OIHJNUE 

c; A tl C ( J l = A H X I K l • U I K I • [) T I 0 X ( I I 
IF HiiiMC I J l + ft.rtX lid of.iE o 0 ol GO TO 180 
G A II C I J I = - A fl X I.K I 
FLF.FTIJI = 2••GAH(IJJ•uCKl/SS2 

GAMCIJ) : Oo 
Y A 11 C I J I = 0 o 

SIGCIJI = Oo 
t<=K+IHA)( 

C••••••••••••••••••••••••••••••••••••••••~••••••••~•••••••••••••••••••• 
c 
c 
c 
c 
c 
( 

c 

PH7 COMPUTES MASS FLUX TERMS OF PU~E CELLS ONLY• 

lHF MASS FLUX TERMS OF T~E ~IXFO ~FLLS HAVE 
A I." F. A f' 'f n 10 <.:I J ( ll: l I' U T [fl I ~ I ~If A C f. A \) 0 FLU.\ o 

PH7 UO[<; THE ACTUAL TRAN~I'ORT FOH OnTH PUR~ AND HlKEU 
CELLS. 

C••••••••••••••••••••••••~••••••••••••••••••••••••~·••••••••••••••••••• 
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I ·~ \ 

3811'1 
31!89 
3890 
31191 
3892 
3!19 3 
3119'1 
389S 
3896 
31197 
389!1 
3A'I9 
39iJ0 
3901 
390 z 
3903 
390'1 
390'> 
3Y06 
).9(17. 
3908 
3909 
3910 
39 II 
3912 
J'n 3 
391 '! 
3915 
3916 
3917 
3918 
3919 
3920 
3921 
3922 
3923 
392'+ 
H2S 
39 2h 
3927 
3928 
3929 
3930 
3931 
39.J2 
3933 
39)~ 

3935 
3936 
3937 
3931! 
3939 
39'1':1 
3? •; I 

c 
c 
C ••• Bf.r.IN ,LOOP ON I • PH2 CALCULATES ~ COLUMN AT A TIMEt. 
c 

00 11£,0 !•loll 
JFI!GMo£Qo1IPIOTS•2o/OT 
fffiGMo[QoliT,OPOTsoT/X(JI 
J•l 
K=l+l 
D u 2 0 ., N = I I N.l1 " T 
Sll£LEU IN I =0 o 

SAMHYC~II•O• 

2 o s c o tiT 1 rw E 
lffAM~fKII 1220 0 230 0 210 

2 I 0 M n: = I A 6 S I M F L. Ali I K I 1. : 
C ••• D~~I~E-FLUXES AT BOTTOK GH1D ijQUNDARY•· 

220 Irli-VIKll oGT• UMINI GO TO 2'10 
2.10 AMtW • 0 • 

GO TO 290 
2~0 .1FfHFKoG1.·IOOI GO To 2'!5 

AHHY•AM~IK~•VIKI•OT/OYIJI 

If I AM My+ A II X I K I • L J • 0 • I AM 11 y • • AM X (I( I 
D~LEB=IAIXIKI+IUCKI••2 + 'lfi<:J••21•.SI•AMHY 
GO TO 2'17 

1'+5 D£LEfi•O• 
AMtiY =n • 
M a 11 f I( • 1 0·0 
DO 2'16 N=I111111.\T 
S A II~~ Y I N I "R H 0 I N o '1 I • V I K I • [l T • T AU ( 1 ) 
I f f S fl !1 ~1 Y I I~ I + X M ·" S S I N 1 M I • L ·T oO • I :5 ,nt My I N I • • X 1-t A S·S HI , I· I I 
S 0 E L E R I N I • C 5 IE I N 1 H I + Ill ( K I t • 2 +VI ·K I • • 2 I • • 5 I • SA M!'t f. (N I 
A M !H = A M M Y • 5 A IHt Y I 1·1 I 
DELEU=~ELF~+~n(lEUINI 

2'tb CONTINUE 
2'17 H rcvrs,GE•O• 1 GO To ?.ti!J 

AM,~U=AMMY•U! K I 
AHi~V•I\MMY•V I K l 
[MUK : [MOb + 9ELEU 
lTH = ETH • DfLEP 
BOTH c BOTH • AMMY 
BOTHV = BOTMV AH~V 

!lOTMU = ilOJ•tlJ • A•1:-lll 

c..:> TO 300 

. '; 

C ••• R(FLECTIVf aoTTOM BOUND4RY 

c 
c 
c 

2BiJ: lF'IVfk.loGE•O•I GO TO 23!J 
A II fl V = 2 • • At~ 1·1 •(o V ( I( ) j '5 'i 2 

2 9 0 A I~~~ Y = 0 • 

AHMU ::· 0'• 

OfL£A = llo 
)QiJ CO!IT J 'IIJE. 

••• Rf~IN LOOP 0~ J 
:;o I l 'i!l J: I, 1:? 



3'9 .. z 
39'13 
39'1'1 
39'15 
39'+6 
39'17 
39'18 
39'19 
Joso 
39S I 
39SZ 
3?S3 
39!)'1 
39!>S 
J9!)b 
3057 
3958 
3<JS9 
3ob0 
3961 
39i>Z 
3963 
396'1 
3965 
39tlt~ 

39t: 7 
39bA 
3969 
3970 
3 9 7 I 
3972 
397 3 
397'+ 
3975 
3976 
3977 
3978 
3979 
39&0 
39!11 
3982 
3983 
391''1 
3965 
3986 
39f!7 
3oP;; 
3969 
399(1 
399) 
3Y92 
3<1'13 
Jq9'4 

39'15 

c 
c 

c 

VABOVE•O• 
URR•O• ,.,. .. ,.o. 
AHMP•O, 

••• 
••• 

L a K+IMAX 

I 
DEFINE FtUXES AT TOP 80~NDARY OF CELL• 
L IS INDFK UF CELL ABOV~ tELL K~ 

~FKaJ~BSIMFLA~I~II 

~FL•lA~SIHFL~f,ILll 

IFIMFKoGT•lOOl GO To 670 
C ••• SF.T FLU~ TO ZERO IF' EITHE~ CELL !5' F'LAGGFD ZERO, 

• A i~D • JolT • JM ~X )I' GO. T 0 3 60 lFIMFKof.QoO ,ORo IMFLolQoO 
C••••••••••••••• CELL K I'U~C• . 
c 
C ••• SPECJA~ TESTS FUR ~OP OnUNO'R~ OF ~RtOo 

c 

310 IFI~•EQ.~HAX oANn, VIK)oGToOo) GO TO 320 
lfiJof•~oJMAX •A"D• VIIOoLE·oOol GO HI 360 
IF IAM~IKll 1220,3~0,31'1 

ll'l lfi~MKILII 17.2Ct31S,))6 1 

C ••• CELL ASDVE EHPTYo S~OULO lRANSPORT INTO IT SE ALLOWED? 
315 IFIVIKioGT•D• •AND• MfLoGTo.IOOI GO TO 320 , 

C.O TO 360 
C ••• AOTH NON•EMPTl 

c 

316 ~5A=I~IKJ+VILI I••S 
I>S•OT/OYIJI 
~SR•IoO+IVILI-VIKll•WS 

IFIA8S(VIKII•wSoGTo5TAB oORo ABSIVtLII•NSoGTo~TABI ~SB&loO 
VA!lOVEaWSAIWSP. 

IFIAfiSIVAaOYEioLTAUM1NI GO TO J60 
[FIVAAOVfl ·31'h360t32'+ 

319 JFIMFLoGT•IOOI GC TO JSO 
C ••• DOJJOk CELLIABOVEJ l'i PliRI:: 

~<~•L 

OlOOYaOT/OY!J+\) 
GO TO 326 

C ••• CELL ABCV£ EKPTYo 
320 VAilOVE•VIKI 

C • •• OONOR CELL I K l IS PURE" 
32'1 I"•K 

[I T 0 0 'f • 0 T I D Y I·~ I 

C ••• FLUX DEFINITION FOR PURr OON~R~ 

32b AMPY•AMXIMl•VAAOVE•OTODY 
GO TO 'ISS 

C ••• 00'-IOR ClLL IAullliEI lS MIXED• TRANSP:O~T O~tLY Ct.LL K ~rAro 

c 

350 IFIXHASSIMfKoMfL•IOOioLEoOol GO Tn 3~0 

A~PY•RHOIMFK,~FL•IOOI•~ABO-E•DT•TAUIII 

FAMPY:SJEIMF~ 1 MFL-1~0l + ·~•IU(LI••2 + VILl••7~ 

Met. 
Go·ro '158 

••• ~10 Ft.lfX Al"liOSS TOP !>OUNDARY OF CELL: K • 
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I .. !"' \ 

3996 
3997 
399@ 
3999 
'1000 
'1001 
'1002 
'111C3 
'1(10'1 
'IOOS 
'1[11)6 

'10()7 
'1008 
'1(109 
14010 
'1(111 
'1012 
'1(113 
1401'1 
'lOIS 
'1016 
'1[117 

'lOlA 
'1019 
'l02fl 
'1021 
'1022 
'1023 
'1(12'1 
'I02S 
'1(>26 
'1027 
'ln28 
'1029 
'1(130 
'ICJI 
'103l 
'I03l 
'103'1 
'IOJS 
11036 
11037 
'1(138 
'1039 
'10'10 
'10<11 

'10'12 
<1(1'13 
'1011'1 
IICII'!. 
IIC'tb 
"£:117 

"f)"'l 
~u~9 

GO TO '160 
C ••• oo~·o~ CELL PURE •. 

c 
'15~ EA,.PV "Al1.!11l + ,Se(IJHt1••2 + VI111••Z1 

'158 UAMP'f • Ut~l 

VAI'IPY " VIM) 
IFIA~SiaMPYI.~ToROEPS•AHXIKI ••No, AMXIKI,GTonol GO TO '159 
JFIARSIAMPY)i~ToRUEPS•AHXILI oANO, AMXILI,GTonol ~0 Tn '159 
AHPY•O• 

'159 DELETe AMPY•[AM~Y 

C ••• L IS INDEX OF tELL TO RrGHT OF CELL K• 

C ••• DErl~E fLUXES AT RIG~T BOUNDARY OF CELLo 
MFLa!ABSI~FLA~Ill I 

C ••• SET FLUX TO ZE~O IF ElTH£R CELL 15 FLAGGro ZEROo 
IFI~FKofQ,C ,oR, (MfL•E~oO •ANOo f,LToiHAXII GO TO 560 

c 
C ••• SPrCIAL TESTS FOR RIGHT ROU~DARY OF GR!Do 

~ I 0 I F I I • f!~ • I !-' A X o AND • II I K I • u T • 0 ol G 0 1 0 <, Z 0 
JFI!o[Q,IMAX oA~D• UIKioLEoOol GO TO S60" 
[FIAMXIKII 12?.C,Sb~,~1'1 

C ••• 15 CELL ON R!&HT EMPTY? 
Sl~ IF!AM~(Ltl 17?0,~1~,516 

C ••• Y[S, DOES IT CONTAIN A MATERIAL INTERfACE? 
S1~ lfi01KI,GToOo oA~D• ~FLoGTolOOJ Go TO ~20 

GO TO 560 
C ••• HOTH C~LLS ARE ~ON•EMPTYo COMPUTE THANSPORT VELOCITY• 

( 

!'tl6 ;,Sf>.=IU(I()+o.JCLll••S 
'/jScDT /OX II I 
WS~~I.r+IU(LI-U!Kli•~S 

IF!ARS!UIKIJ•ws,GT•STA~ oOR• AUSIU!LlltWS,GToSlA61 ~S6•1oU 

URRaY'SA/WS.) 

IFIAOStuRHI,LT•0MI~I GO TO 560 
IFiuRRI 519, 560, 51~ 

519 IFI~FloGToiOCI GO TO 55C 
C ••• oOMOQ lLLL ON HIGHT IS pUhEo 

M=L 
AHEA~TAUI 1+1 I 
GO TO 526 

C ••• C[Ll ON RI~Hl EMPTY, 
521J UIHI"UIKI 

( • •• 00~>0~ CE:Ll. K IS PURE o 
52 't ~1=1'. 

ARE:A=TAUI I l 
t ••• ~~55 FLUX If DONOR IS PuRE 

526 AHMP•AM~IMI/A~fA•T•DP~l•)(II•URR 
r.o To 65!> 

( ••• D~~CQ CELL U~ kiGHT IS ~!XED• TRANSPONT 0~LY CELl 1< 
t ~' /. T E r; l A L • 

~50 IFI~MASSIMFK,~FL-tO:JoLE•Dol GG ln S60 
AMMP=~~o<~F~.~FL-IC~l•UN~•l~oPoT•XII'"~'IJl 

~A~~P=S!EIMF~ .~rL-Ir~l + .~•IU(Ll••2 + V(LJ••2l 

"'"'L 
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'+OSO 
'ICSl 
'4052 
'IQ;) 

'ICS'I 
IIOSS 
'1056 
'IOS7 

lf059 
IIQS9 
11060 
"061 
'ln&Z 
'11)63 
'106'1 

'~06'5 

'IC~6 

'1067 
'IC I, 8 
'l069 

'1070 
11071 
'11:17 z 
'1073 
'107'1 
'IQ7S 
'IQ76 
'1077 
'1(178 
'1079 
'IOf>O 
'lOili 

'l(lfl2 

'1083 
'1(1@'1 
'l(l!'S 
'1086 
'l(l£,7 

'1068 
'IOF.\'1 
'1(190 
'1091 
'1092 
'1093 
'109'1 
'lf'9S 
'1[•96 
'1(107 

'l('\98 
'lflC>9 
'IJ[i0 
.. , (11 
'I I £!2 

''I r 3 

{ 
GO TO 658 

••• 
S60 A'1t1P•O• 

c;O TO 960 

' NO fLUX ACROSS RIGHT BOUNDARY OF~ CELL K, 

' 

C ·••• OO•!OR CELL PUkE • 

c 
6S5 EAt1'1P • AIXCMI + oS•IU(MJ••2 + VIMJ••2J 

6S8 UAMHP • U <I'll 
VAI·H1P: VI~) 

l~IABSIAMMPio~ToROfPS•A~XIKI •A~D. AMXIKl.GJ•O•I GO TO 6S9 
tFIA8SIAMMPioGToROEP5•AMXILI •ANOo A~KILioGTtOo) GO TO 6S9 
AM~1Pt~O • 

659 OELER: AHMP•EIMMP 
c,O TO 9t.O 

C••••••••••••••• CtLL K MJXEUo CO~PUTE rNEkGY FLUX FOR E~CH MaTERIAL' 
&70 MK•MFK-JUO 

OEL!:.R=Oo 
OELET=O• 
Ai'IPYo:o. 
A~11<P"0o 

70U 

70S 

710 

K T·=K 
r;;Ra:K 
MT::MK 
MR=~IK 

00 680 N•1tNIHT 
lflSAHPYlNtMKII 690,680,700 
C O"i T I tlllE 
GO TO 70S 
KT:K+JMAX 
MT=JA8SIMFLAGIKTII•J~O 

itS).aAJX!KTI 
UA~PY:U(KTI 

VAI'!PY=VIKTI 
00 ll(1 N=tdltiAT 
JFISA~MPI~,M~)) 120 1 7)0 0 730 
co~.TIPU£ 

GO TO 73S 
720 Kfl=K+l 

M~•tABSCM~lAGIKRII•!OO 

l'iS~=ft!XIK~I 

730 UAMMP•IJ(II.R) 
VAM~IP::V ( Kf.l) 

73S ~SA=o5t!UCKTI••z + Vl,ll••ZI 
~Se=•S•IUI~Pl••z + VIKkl••2l 
00 &au· N"lt'•~·AT 
SOELETII:I:Oo 
SDElERPd=O• 
I F I A 8 5 I S A F P Y I ~! , !~ k. I I , L E • C • I G 0 T 0 7 t. 0 
!FIMTeGT•OI ~SX•SIEIN,MTI 

SDELET(Nl=SAMPY(N,MKI•I-Sk+~SAI 

OtlET=D!:.LET•SnELETI~I 
AMPy:AMPY+SA~PYiheMKI 

760 lfi~851SANMP(H 0 HKIIolE•O•I GO To 780 
(f(Mf.loC.ToOI F~Y=SIEIN,M~I 
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. . 

• .~:-

_ .. 

'110'1 
'IJrs 

'1106 
'1!(17 
"ICI' 
'1109 
-~II 0 
'I I I I 
'1112 
'1113 
"II 'I 
'1// s 
"116 
"117 
'1118 
"1/9 
'1120 
'1121 
'1122 
"12.3 
'112'1 
'112'5 
'1126 
'1127 
'ti2A 
'1"129 
'1130 
"I J I 
'IJJ2 
'II l.l 
'113'1 
'IllS 
'1136 
'1137 
'11311 
'H39 
'11'10 
"I'll 
'1}'12 
'11'13 
'I I 'I 'I 
'1!'15 
'1/'lb 
'1!'17 
'11'18 
'11'19 
'I ISO 
'I I '> I 
'1152 
'It 53 
'I!S'I 
'I!C.S 

'1(!>6 

'11!>7 

SOELERCNI•SAMMPIN,HK)•I~SY+wSBI 

OFLER•DELEH+SOlLER(N) 
AHM~•AMMP+SAM~PIN,MK) 

7BO SDELMINI••SAHPY(h,MKJ•SAMMPINtMKI+SGAMCIN,Jt+SAMMYI~I 
eC'O CONTINUE 

~•MI': 

960 OEL~z·AMPY•AM~P+GAMCIJI+AMMY 
970 IFIABSIAMPYI•LE•J•I GO TO ~80 

C CALCULATE fNfkGY AND MOMENTUM FLUX AT TOP 

c 

c 

c 

990 
c 

c 

c 

AMUT•AMPY•UAI1f'Y 
AMVTaAMPY•VAMPY 

IS THIS AT TOP BOUNDARY 
IF l~oNloJMAXI GO TO 99C 

Yf.S,TOP, AO~UST ENERGY• 
ETHaETH•DELf.T 
£/'IOT~<[MQT+l>[I.F'T 

TOPMaTOPM+AMPY 
l 0 P ~~ V = T 0 P M V + A ~~ V T 

T OPMU= TOft!\!+ A~~~ T 
IS AMPy LAR~[ ENOUGH TO TRIGGER REzONE 

IF IAMPY/CTAU!li•DY!JIIoGE·YT) REZ•I• 
GO T(l 990 

AMUT•Oo 
AMVT•Oo 
DELET:O, 

AMPY=O• SET HOMENTUM AND ENERGY FLUX•O. 

lFIABSIAMMP)oLEoO•I GO TO 1000 
CALCULATE ENERGY + MOMENTUM FLUX AT RIGHT 

A MUR =A ~IMP•U~.MHP 
A I' VR = AI'H!P• VA NMP 

IS THIS AT RIGHT BOUNDARY 
I~ lloNE•IHA~I GO To IUlO 

V£5 1 Rlr,HTo ADJUST ENtRGYo 
l Tlt•fTH-DfL(R 
lMOR:[MOR+OfLER 
f< TN=R HI+ A M11P 

P T MV"'R T MV +A11\' R 
1i l ~llJ = ll T M U + A t11; R 

~ IS AMMP LA~bf ENOUGH 10 TRIGGER REZ6NE 
If IAMMP/ITAUili•OY1~11•GE•YTI RE7alo 
GO TO 1010 

C AMHP=Oo SET HOHENTUH AND ENERGY FLUX•U. 
lnno AMUI\an, 

AMVR=O• 
DELfR=Oo 

c PEPARTITION ENERGY + MOMENTUM 
1010 CONTJNU[ 

lo?n ~~A=•S•!UIK)~•2+VI~I••21 

SJ&MUo•AMUT•AM\JR+AMMU+fLEFTIJI 
SIG~V=•AMVT•A~VR+AM~V+YAMCIJI 

WS:/lH.M+~r!X U I 
lJ"' f '!, = I 5 l liiHJ + /,''X I K I •L' I 1'. I I I I• S 
D~LU=U'·If:~.-u I K I 

u I K I "UI<tl'l 
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'f!S8 
'IJS9 
'1160 
"161 
'1162 
'1!63 
'116'1 
'1165 
'1\66 
'1167 
'IJ6EI 
'1169 
'1170 
"l 7 I 
'1\ 7Z 
lf\73 
'117'1 
lft7S 
'1!76 
'1!71 
'1!71J 
'1179 
'1\80 
If I a I 
lft82 
'ItO) 
'1!8'1 
'1!85 
'1!86 
lft87 
'II as 
'IIA9 
'4\90 

"191 
11192 
'1!93 
If I &;Ill 
'IJ&;I5 
'1\96 
'1197 
'1)98 
i:tt99 
'1200 
'1201 
'1202 
'12r:JJ 
'120'1 
'+2!J'i 
'17.06 
'1207 
'12ll8 
'1209 
'1210 
'1211 

1030 VNEW•(SfGHV+A~XfKl•VIKli/WS 
OELV•VNEWI-V IK I 
VIK)aVNEW 
SlENE~I•O• 

C ••• IS CELL K PURl? 
lr CHrKoLT•ICOI GO TO 10'10 

C••••••••••••••• CELL K MIXEOo COMPUTE NrW SoloEo FOR EACH HATERJAL 
C lNO FOR ENTIHE CELLo 

ws .. o. 
TIE11Q, 
H~:=MFK•!OO 

DO 1038 N•l,NMAT 
IFCABSISOELMINIIoLEoOol GO TO 1037 

( ••• TOTAL ENF.RGY CHANGE FOR MATERIAL N • SUSR 
5~58 = •SDELETINI•SOFLERINI+SSIGCINeJI+SOELEBINJ 

C ••• Nfft VftLU[ FOR MASS OF MATERIAL ~ • SWSINI 
SI'IS = SOfLHINI+XHASSINoM) 
IFIAASISW~I.~T·O•I ~0 TO 103'1 
SIEIN,MKI•Oo 
HIA551N 1 Mo(lo:O, 
c;O TO IOlfl 

lOJ'I SWSA 0 IISI~IN,HKI+WSAI•XMASSINoMKI + SWSBI/SWS • oS•cUIKI ••2 + 

c 

I VIKI••21 
OELI•S•SA•S!f.IN,MKI 
IFIA~SIOELI)oGToUMIN++2) GQ TO lOJS 
~UHE=SUME+OELt•S~S 
GO TO 1036 

IOJS SIEIN,~KI=S~SA 
1036 XMASSI~ 1 MKI•S«S 
1037 ~S=dS+XMASSIN.MKI 

TI~•TIE + •NASS.N 1 HK)e5J((N 1 MK) 
IDJB CDIJTINUE 

IFIASSIISloLfoOol GO TO 1050 
S I t: •< E '.'J = T I t:J ~; 5 
GO TO !0!)11 

·-C••••••••••••••• CELL K IS PURE 
c 
I 0'10 

c 
c 
II no 

~SR=•oELET•DELE~+OELEA+SIGCIJI 

IFIAAS(~SI•LEoOol GO TO 1050 , 
S1ENE"~IIAIX1Kl+~SA)+AHXIKI~WSBI/W~·•S•CUIKI••2+VIKI•+21 

OELI•SIENEN•ArXIKl 
lfiAASioELIIoGToUMIN••2l GO TO IOSO 
SU~E•SUME+UELt•WS 

GO TO lObO 
A I ;< I K I = S I f. N E II 
MIXIKI=~S 

l~ C!oNE•lll GJ TU !IJO 
I~IAASIUI~l lor,T.OooORoARSIV(KIIoGT,OooORoASSIA!KIKl!oGT•Uol 

•• • SPr:C I AL IN TERIIED I ATE PRINT f-OR c•H:cr.t NG ENERGY 
CON5E~VATtn~ • PRINTS ONLY IF INTER = 7 IN INPUT 

If I INTER • ·~ f • 7 I G \J T 0 I I J C 
ENEkGY•DELER+orLET•sr~C!Jl 

00 1110 N,·P•I,.I:ux 

80 

NRC•, 

DECK, 

! .... 



'4266 
'4267 
'+268 
'1269 
'4270 
'1271 
'1272 
'1773 
'127'1 
'+27S 
'+276 
'4777 
'1278 
'127'9 
'1280 
'1281 
'12P2 
'1;?!13 
'128'1 
'1285 
'+2!16 

'4287 
'+288 
'17.£<9 
'i290 
'1791 
'1292 
'f293 
'129'1 
'f2c;S 
'1296 
'+Z97 
'12'98 
'1299 
'1300 
'f301 
'1302 
'1303 
'130'1 
'IJOS 
'IJCto 
'13[17 
'1308 
'1309 
'1310 
.. 311 
'1312 
'4313 
'131'1 
-.315 
'1316 
'1317 
'IJI!I 
'1.)19 

c 

AHP'U•AI1UT 
Af'lp.1VaA11VT 
DELEBatiE:I.ET 

C ••• f.~~ OF J•LOOPo 
c 
11'10 K•~+IHAK 

c 

Ll=t<•IMA~ 

JFIABSCUILL)I 1 GT,Oo 1 0PoABSIVILLII,GT•0••0RoABSIAIXILLIIoGTo0•1 
I ~iR T •I 

C ••• FNO OF I•LOOPo 
- c 

11!>0 

' 

II 60 
1170 
1!8[1 

CONTINUE 
••• ADVANCE ACTIVE GRID• 

ll"li+"'RC 
(2ai2+NRT 
If lfMAX•III 1160ol170tiiBC 
ti•IHAX 
co~rT 1 rwE 
TF IJ~AX•!21 Jl70tl200tl210 

I 190 t2=JMAX 
17.00 C Or1l UlUE 
1210 GO TO 1230 
C ••• ~EGATIVE MASS 
12211 NI<=JIS 

~JR• 13 
1?.2S CALL ERROR 

1230 SUM'"OoO 
C ••• MAKE ADJUSTI1£~TS FOR OV~~-E~TIEO CELLS 

oo 1280 Jf'•t.J2 
DO 1270 Jci,JI 
J•JP 
IfiJ,LEoJPROJ,OR,JPPOJoEQoOI GO TO 1281 
JCJ2•JP+JPFIQJ+I 

1281 K=IJ•JI+IMAX+J+1 
c 

c 

~.H ... IA85111fLAGIKII 
IF!MfKoGToiOOI GO To 122b 
IFIAMX!KioGEoCol GO TO 127C 

••• PUPE CELL OVER-E~TIEO 

t. R I T E I 6 t I 7 0 0 I l t J 
!oi1<•1226 
NF1=13 

(.ALL ERROR 
1226 DO 1227 Lo:J,N,..AT 

I F I X M A 55 I l , I"' f I< • I C 0 I •-l l • C • I G 0 T 0 I '? 2 8 

I 2 2 7 C 0 ~' T I tHJ E 
C,O TO 1270 

C ••• MAT£P.JAL L I IN A MIXED C~LLl OVER·EMFTirD• 

I 2?.8 t;o:L 
fo'"'llF K•l 00 
" S ~ ., X tl A S S I ~, , ~ l 
t1 SY=<; lEI tJ ,t• I 
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'1212 
'1213 
'121'1 
'121S 

' '1216 
'1217 
'1?18 
'12 I 'I· 
'1220 
'1221 
'1222 
'12?.3 
'122'1 
'1725 
't22b 
'4227 
'1228 
'4229 
'1230 
'1231 
'1232 
't233 
'123'1 
'123S 
'1236 
'1237 
'1238 
'1239 
'12'1(1 
'12'11 
'12'12 
'14''13 
~2'tlf 

'12'15 
'12'16 
'12'17 
'12'18 
't2't9 
'1250 
'12!:.1 
'1?<;2 
'12!)3 
'12'5'+ 
'125!; 
'1256 
'1257 
'12!)9 
'1259 
'1260. 
'1261 
'1262 
'12i:.3 
'126'1 
'4U·S 

ENrRGY•ENF.RGY+Str,ctNNJ 
1110 COtH!NUE 

DO 1120 LJD•2 1 KMAX 
ENERGY•ENERGY+AM~ILJDI•tAIXtLJU)+,o:;•IUtLJOI••2+V(LJol••211 

1120 CO"iTINIJE 
WRITE 16oll00t ltJtENERGY 
WII[TE 16oi31Cll M1PYoAMr1P,flltMYtGAMCIJI 
~'RITE -16ol3201 DELLf,I)ELER,DELEBiSlGCIJI 
lftlA851MrLACi!KII•LTol00) bO TO 1130 
'N R I T F. I 6 , I 3 Z I I I I~, SO f. LF: T I Ill , SOELE R IN I , S DE LEB ( N I , S S I Gc ( N t J I t 

I f~•loNMATI 

1321 rORMATtJ3,8H ~0f.LET•IPE15•Bt6X,7HSOELER•IPEISo8,6X~7HS0ELES•t 
I IPEJS,8,6X,6HSSIGC•lPElSo81 

ltJIJ COIH 1 NUE 
C ••• IS CELL K rURE 

c 

lfiHfKoGToiOOl GO TO 1131 
lfiMFKoGToOI GO TO 113'1 
DO 1133 N=I,N~o~AT 

SAilMYINI•O• 
SOELF:A(Nl•Oo 
S G A ~1 C I tl , J I = 0 o 

SSIC,C(N,JI"O• 
II 33 (OtJT!iWE 

GO TO 1131.'1 

C••••••••••••••• CfLL K ~lXEDo STORE fLUxES ]0 BE USED IN TRANSPORT 
C Of EACH ~ATERIAL fOH CELLS ~BOVE AND Oh RIGHT, 
c 

c 

1131 CONTINUE 
00 1132 N•I 1 1H1o\T 
SAMHYINI ~ SAuPYINoMKI 
SDELED!Nl • SDELETINl 
SGAMCIN 1 J) • SAMMPIN 1 Mkl 
SSIGCIN,JI D ~DELERINI 

1132 COtiTtNUE 
GO TO 1138 

C••••••••••••••• CELL K PUR[, ~T~RE TOTAL FLUXES 10 BE IJSrD bY CELLS 
C ABOVE ANO 0h PI6HT, 
c 
C ••• IS CELL ABOVE PURE? 
113~ JfiJA6SIMFLAGCK+IMA~lloLTo1001 GO TO 1136 

SAI"MYHlFKJ II 1\MPY 
SDELEBIMF~I~DrLET 

C ••• I~ CELL Oh RIEHl PURE? 

c 

1136 lfiiA8Stt1FLAG!I':+tlloLToiCOl GO TO 1138 
SGAMCI~FK,JI : AMMP 
SSl&CIHFK,Jl=DELER 

1138 GAMCCJJcAHMP 
f'L[fT(Jl=/II-1UF: 
YA1·1CIJI:AfotVR 
51 <:rct J I :UELfR 
A Mt-o Y= A f1PY 
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~·· 

- \ 

'1320 
'1321 
'1322 
'1323 
'131'1 
'1325 
'1326 
'1327 
'1328 
'1329 
'll30 
'1331 
'1332 .. 
'1333 
'133'1 
'1335 
'1336 
'1337 
'1331! 
'1,:\39 
'13'10 
'13'H 
'13'12 
'13'13 
'13'1'1 
'13'15 
'f3116 
'13'17 
'13'18 
'13'19 
'1350 
'1351 
'13S2 
'1353 
'13S.'f 
'1355 
'13S6 
'13~7 

'13S8 
'13S9 
'1360 
'1361 
'1362 
'131'.3 
'136'+ 
'f365 
'1366 
'1367 
.. 3 ~.e 
'1)69 
'1370 
'I 3 7 I 

'1372 
'1373 

XI1ASSIN 1 .. J•Oo 
SIEIN 1 MJ•O• 
YiS•AMXIKI•VISX 
AI~IKJ•IAIXIKJ•AMXIK)·~SX•~SYII-5 

AMX(r.J•WS . . 
1229 UNll'i"O• 

VNF:t;•O• 
S I ENEI\•0 • 

C ••• fiND NEIG~BOR ~JTH GREATEST AMOUNT OF TH~T MATERIAL 
C ••• ~HICH ~AS OVER•fMPTIEDo 

KT=K+JMAX 
lf1Jo£Q,JHAXI GO TO 1236 
Il•"i 
JT·aJ+ 1 

1231 MT~IABSCHFLAGCICTII 

IFIHToLTolOOI GO TO 1232 
I'.S!.•XI"ASS C 11 1 MT•IOC 1. 
GO ro 123'1 

1232 IFCHToME•NI GO TO 1236 
\IISA•AMXIKTI 

123'1 lfi~SAoLEoWSI GO TO 1236 
t,SatjSA 
N~IS•KT 

.1236 JFCKToNE•·K•II"AXI GO tO 1238 
KTcK•J 

( 

JfCioEQoll GO TO 1238 
JT=I-1 
JT•J 
GO TO 1231 

1238 JFIKToNE•K•II GO TO 12'10 
KT•K•!HAX 
JFIJofQoll GO TO 12'10 
IT= I 
JT=J-1 
GO TO 1231 

12'10 IFIKToNE•K•!H-Xl GO TO 12'12 
Kl=k+l 
JFIJofQ,IMAXI GP TO 12'12 
I T•I+J 
Jl=J 
GO TO 1231 

12'12 IFIWS.~E•ABSCWSXII GO TO 12'1'1 
~R!TE16 1 1'1501JoJo~FIC 
WS=IUIKJ••Z + VIKI••21/2o0 
[VAPM=~VAPH + WSX 
iirS=I:SX•II'ISY+WSI 
EVAPEJIO•EVAPEN+WS 
ETH a ETH-o'IS 
[VAPMU=EVAPMU+~SX•UIKI 

EVAPHV=EVAPMV+~SX•VIKI· 

~kiTEC6 1 l't60IJ 1 J," 1 HFK,~SX 1 ftSY 

GO TO 126Y 
••• REMOVE MASS FROM CHOSEN NEibH~OR I~WSI AND ADJUST 
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'137'+ 
'+37S 
'+376 
'+377 
'1378 
'1379 
'13€10 
'+381 
'1382 
'13A3 
'13~'1 

'IJBS 
'1386 
1!3~7 

'131!8 
'1389 
'1391) 
'1391 
'1392 
'1393 
'139'1 
'13'ilS 
'1396 
.. 39 7 
'1391! 
'1399 
'1'100 
'+'+Ill 
'1'102 
'1'10) 
'l'+ll't 
'I 'lOS 
'l<f06 
'+'107 
'I'+ Oil 
'l'ln9 
'1'110 
'I 'Ill 
'1'112 
'+'Ill 
'I'll 'I 
'1'11'3 
'1'116 
'+'117 
'1'11<1 
'I 'I \.9 
'1'120 
'1'121 
'1'122 
'1'123 
'1'12'1 
'I'12S 
'1'126 
'1'117 

C KINETIC AND INTERNAL EN(RGIES o 
12'1'+ HFN•IABSIHFLAGINWSI! 

AI'I=Af'1ll t Ni'iS 1+\VSJI 
VNl~•IAHXIN~SI•VtN~SI + WSX•VIKJI/AH 
UNlW•CAHXtNWSI•UtH~SJ + WSX•UIKII/AH. 
~SA••S•tUIN~SJ••2 + VtNWSJ••2J 
WSH••S•tUNE~••2 + VNEW••21 
~SC•oS•tUIK!••2+VIK1••21 

IF t l~lTE'R•E~oOI GO TO 12'16 j 
WRITEt6,B881 loJoMFKoMFNoLoN~S,WSX,~SYeAM,V(KieVINWst eVNEW 

RBB F0RHATI18H ltJt~FKoMFNtLoNWS,6J6/28H ~SXeWS~oAH,VtK),VIN~SitVN[W, 

I \P6E\So71 
12'16 (OtiTINUE 

EK=~SX•t~SY + WSCI 
)FIMFNoGToiOO I GO TO 1260 

C ••• CELL IN~SI IS PUREe 
ENWS•AHXINNSJ•t'I~IN~SI + WSAI 
SIENEN • tEK+EN~SIIAH - ~SB 

GO TO 12tll! 
C ••• CELL t~NSJ IS MIXEOo 

c 

1260 MFN•MF"N•IOO 
ESUM•ll• 
SUM•Oo 
XM•XMASSI~tMF~I + W~X 
IFIJ~ITER•EQ,QJ c;O TO l:l~l 

WRITEt6,889) JT,JTtMFNo(XMASSILtMFH!tSIEtL;MFNioL•l:NMAT) 
889 F0RMATI22H !ToJToHFN, XMASSt SlEt J!6,/~0X;IIP2E20o8)1 

I 2 6 l C 0 t. T1 iW E 
DO 1266 L•l,NM~T 
JFILoEQ,N) GO TO 1262 
Jf(fd:ISIXMA5SILtt1F'i01oLEo0ol GO TO t266 
SIEtL,MFN>asiEIL,MF'NI+(~SA·~58J 

GO TO 12b't 
1262 TE • KMA5SILeMFNI*I5lEI~tHFNI + WSAI + EK 

SlEIL,MFNI=TE/XM • WSS 
XMA5SIL 1 .MFNI=XH 

126~ ESUM=ESUM+SIECL,MFNI•xMASSILeMFNI 
SVM=-~AS51L 1 MFNI +SUM 

1266 CONll NUF. 
IFIINTlR•E~oOI GO To \Z67 
~RITE!o,839) JT,JToMF"NoiXHASSIL,MFNitSIEILoMFNI 1 L•l:NMATI 

1267 CO•HINUE 
5 I ~: tH: 'V = E S U 11/ S lli1 

1268 AMXIN~~I=AM 
lJ I fj,l'; I =UNEI'I 
V II H.'S) : V N F. I~ 
A I X I thVS l =S I F.:Jlf:'.~ 
JFIINTLR•E~·OI GO TO t26Y 
~R!TE1o,BH71 51ENEW 

RR7 FOHMATI 7H S!(NE~t IPEZOoSI 
1 J. 6 q C 0 rH llJ U E 

JFIAASIAMXIKIIoGToO,) ~0 ro ·1226 
Al\lr::,=O• 
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.. 

'1'128 
'1'129 
'1'130 
'1'131 
'1'132 
'1'133 
'1'13'1 
'1'135 
lf'llb 
'1'137 
'1'138 
'1'139 
'1'1'10 
If 'I'll 
'1'1'12 
'1'1'1) ........ 
...... s 
'l'l'lb 
'1'1'17 
'1'1'18 
...... q 

'I 'ISO 
'1'151 
'I'!Sl 
'1'153 
'1'15'1 
'I 'It;<; 
'1'156 
'1•1!'>7 
'1'158 
'1'159 
'1'160 
.. 'lid 
'1'162 
'1'163 
'1'16'1 
'1'165 .. 
.... 66 
'1'167 
'1'168 
'1'169 
'1'170 
'1'171 
'1'172 
'l'l73 
.. 't 7 .... 

'1'175 
. 'I'+H• 
'1'177 
'1•<7'1 
'1'1]9 

'I <tOO· .... , . 

1270 
IZAO 

c 

VIKI•O,· 
IIIKI•D• 
IFIMrKoLToiOOI MFLAGIKI•O 
CONTINUE 
CONT ltiUE 

••• EVAPORATE MASS NOT EVACUATED DUE TO. MACHJNE ROUNO•OFF, 
DO 16SO K•2,~~AX 
HaJABSIMFLAGiKll 
lfiHoLT,IOOI r,O TO 1650 
t1•M•IOO 
TIE•O, 
00 1620 N•I 0 NMAT 
H. I R H 0 I th H l , G T • 0 • • 0 R o X H A 55 I N tl1 I. L E • 0 t l. G 0 T 0 I 6 I 5 
ws~tUIK!••2+VIK1••21/l•O 

Olf'"fcXf'!A55 IN ,~0 
EVAPH=EVAPH+[)JfF" 
WS=OiffeiSIECN,MI+~Sl 

EVAf'ENcEVAPEN+#IS 
. Eli'I=ETti->'15 

(VAPMU=EVAPMU+DIFF"•UIKI 
EVAPMV~EVAPM~+DIFF•VIKI 

J•IK•2)/111AX+I 
I•IK•!I•IHAX•IJ•II 
r, R I T E I 6 1 I 'I 3 0 I I , J , N 1 X 11 A 55 I N t H ) o RH 0 1 N t M I t 5 I E f N o.M I 

AMXIKI"AH~IKI-~IFf 

XMASSIN,MI=O, . 
SIF.IN 1 M1=0• 

1615 TIE•TIE+5JEIM,MI•XHA~SINeHI 
1620 CONT HIUf. 

AIXIki•Tl[/AHXIKI 
1650 COI-ITINUE 

C ••• REOEFINE fLA~5 OF CELL~ THAl BECAME pU~E 

00 · I2!1B K•2, Kr.tAX 
lfiMfLAGIKioGE•OI GO TO 1288 
~~=-MFLAGIKI-100 

MFI.AG I K I =0 
RHU(NVOJ0,"1K):o0o 
00 128'1 Nc1 1 NMAT 
IFCRHO~~,MKioGToOol MFLAGIKl•N 
RHOIN 011KI=O• 
X M.A 5 5 ( N 1 M K I c 0 o . 

SIEO•eMI' J.oO, 
128'1 CONT!NU( 

lfiMfLAGI~I.&ToOI GO TO 128S 
AHXIKI•O• 
AIXIKicOo 

. U I K I =0 • 
lt(l')•(l • 

1'2f!S COUT H!Uf 
R H 0 I I 1 H 11: I =··I • 

. -1 ?1'18 CO~IT I r~Uf. 
C ••• PRINT SYnBOLJC MAP 0~. ArTIVl GRID OISPLAYI~~ 

C TH[ L~CATION OF THE MATERIAL P•CKAGESINUMBEREO cELLSI. 
·c Alii) THE ~1Jli.EO CELL.S IL-f!ELED '~''lo 
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'1'182 
'1'183 

"""" '1'185 
'1'186 
'1'187 
'1'188 
'1'189 
'1'190 
'1'191 
'1'192 
'1'193 
'1'19'1 
'1'195 
'1'196 
'1'197 
'1'198 
'1'199 
'IS flO 
'1501 
'1502 
'1~03 

'150'1 
'IS OS 
'1!>06 
'1!)07 
'1508 
'15(19 
'1510 
'1511 
'1512 
'IS13 
'15111 

"~"s 
'1516 
'1517 
'1518 
'1519 
'IS20 
'1521 
'1522 
'IS23 
'152'1 
'1!:.25 
'IS26 
'IS2 7 
'IC.28 
'1529 
'1530 
'+531 
... C,32. 
'IS3:t 
'153'1 
'1!)35 

c 

IFcNPRINToEQoQ oANDoNC•&ToOI 60 TO JS08 
f:RIT£16 1 13701 
l OL • ll 
JDL•I2 
IFCNCoGT•O•I r,O TO 1501 
IDL•MINOIIMAX 1 5'11 
JDI.•JHAX 

lSOI J•JUL 
ISD2 DO ISO'! 1•1 1 IOL 

PR I II=SYMB0t.lld 
k•IJ•II•IHAX+!+I 
MFK • I"FLAGCKI 
!FIMFK.LToiOOI P~lll • SYMBOLIHFKI 
IFIMFK,[Q,OI PR{tl • SYH80LI61 
IFII"F~oGTo1001 PRill • SYH80LI7) 

' I 
'. 

150'1 CONTINUE 
c 

IFIMODIJoSI,NEoOI GO TO 1505 
~RITEI6,!38QI J 1 1PRttlol•l tlDLI 
GO TO 1506 

1505 ~RITE16,13901 IPRI!1,!•1o!DLI 
1506 J•J-1 

IFCJoEQoOI GO TO 1507 
GO l 0 I 502 

1507 PRtli•SYMBOLC~I 
~RJTEI6,138QI J 1 1PR11ltl•1tiDLI 
~RITEC6 0 1'10Q) lloi•0 1 !DL,SI 

1508 CDtHINUE 
C ••• ETH • THFOR~TICAL ENERGy SU!'!, USED IN e:o;T FOR 
c 
( 

c 

c 
1290 

1300 
1311:1 

E~[RGY CHECK• . 
••• EiPHZ • ENE~GY SET· TO ZERO . IN PH2 SINCE TIHE•O• 
••• SUME • SU~ OF THE ENE~GY ~LUXES ~~~ORED ON THIS CYCLE, 

ETH•ETH-~U>'~E 

EZPH2•EZPH2•SUHE 
RET U R ~~ 

FORMAT ISH NEG~ol3tl'lo'IH M•tiPEl'l 0 7t6H DELM~oiPE1~.7,6H sOT•olPE 
tl'1•7t7H LfFT~tlP[l'l,7o6H TOP•,IPEI~o7o~H RT•oiPEI'Io71 

FORMAT I~H Is 13o6X,~H J~ !3o6X,9H ENERGY~IPEISo8) 

FO~MAT 17H J~PY•1PE1So0,~Xo6H A~MraJPEJSo8 0 6Xo6H AMtlY=tPE15o8o9H 
tGAMC(Jl•IPEt5.3) 

FORMAT c7H OELET•1PE1So8,6~o6HQELER•1PEJS,R,~Xo6HOELEB•lPE1S•Bt9H 
tSl~CIJl=IPEISoa) 

1330 FC~MAT I~H PH2o2l~oqH M•,tPE1So8 0 6H SIE= 1 tP£1So~o'IH Ua,tPEtSos, 
t'IM V=o!PC1S•qoi~H SIE. SET TO ZERO! 

13'10 FDHMAT CqH PH7t2l~o'IH Ma,tPE1So8,bH ~IE•,1~E15o~I~H U• 0 1PE!Sos, 
t~H V•o!PEISoq,lqH CELL ~VAPORATfOI , 

1350 FOR~AT C!ZH AnJUSi FLUX,~H M•,tP~t~•7,6H OELM• 0 1PE!~o7o6H 50T•, 
ttt>t::t'~o7,ht LFFT=t1P£1'1o7,6H TOP=.IPEI~o7,S'H ·ilT'"olPEI'Io71 

1360 .FORMAT IIZH AnJUST MAS5 1 '1H M~,IPEI~•7,6H DE~H=,IPE1~o7 0 6H BOT•, 
J!Pf~l'+ol 0 7H l.f:fT=oiPEt'h/ot.r• TOP:t!Fii"t'+•7 1 ~H f)f: 0 1PEI~o7l 

1370 F0rHIATtl~l1oJ1fU)ISI"LIIY OF I~IA!::O H!r; t>I-'Ri:. (f.LL'S,SX,I'HtH • tiJilED CELL 
SX 1 'i31iNU"1£RAL N • PURE CFLL Of PACK.A(,E rJ t1ATf:k!AL//I 
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·~ ·~· 

'1536 
'1537 
'1538 
'f"i39 
'15'10 
'15'11 
'15'42 
'15'13 
'15'1'1 
'15'15 
'+5'+6 
'15'+7 
'15'48 
'15'19 
'1550 
'ISS I 
'1552 
'1~53 

'ISS'+ 
'1555 
41556 
'ISS7 
'1~5!1 

'1559 
'1560 
'1561 
'1562 
'1563 
'156'1 

'IS6S 
'fS66 

·'1567 
'fS68 
'1569 
'IS7'l 
'15 71 
'4572 
'f573 
'fS7'1 
'1575 
'1576 
'1577 
'157'1 
'1579. 
'+580 
'+581 
'f582 
'ISA3 
'158'1 
.. .,ec; 
'+586 
'1587 
'1581! 
'1589 

!390 FO~~AT (IIC,2H ltS~A21 
1390 FORMAT (l0.,2H I,S'IA2t 
1'100 FORMAT (IJ2 1 IOIIC//) 
1'110 F0R~ATt/20H MASS LEAK IN CO~UHN,]6 1 6Ho ROW, 161 
1'120 FORMAT CIHI 1 26HFREE SURFACE TRACERS ADOED II 

I (6(16o2X,F5e2o2Xof5o2l)t , 
1'130 FORMATC'IH PH2o21'1t'l~ N•ol'lt'tH H•o1PE15o8o6H RHO•~lPEl5oS• 

I 6H SIE•olPEJ5oG,19H MASS EVAPOPATEDI 
t'I'IO F0RM~TI6'1H ERROR CO~OITtQN• MIXED CELL AT TRANSMITTtVE BOTTOM BOuN 

IDARY l•ol'+ 1 'IH J• 1 1Cfot1H MFLAGIKI•ollfl . 
1'150 FORMATISH l,J,MFK, Jlbo 29H tSOLATEO NEGATIVE HASS • PHZI 
1'160 FO~MATI/'IH PH1o21'1o'IH N•ol'4,aH HFLAG~ol'lo6H MASS•otPE16o8t 

1 6H StE•oiP~16~Bo21H NEGo MASS EVAPORATED/I 
1700 F0k~ATIJX,2J6,SX,Z2HPURE CELL OVEREHPTIEOol 

END 
SUBROUTINE PHl 

C ••• COMPUTES EFF~CTS OF.oEVlATORIC AND HOOP STRESSES 
C TO UPOArf CELL VEl0CCTC£S ANO £N£RG1£So 

JNCLIJOE COMill"' 
M•ll +I 

C ••• CALCULATE FACTOK ~OR YARIA~LE.OTe· 

c 
c 

c 

ICtaiNTCC'I'CPH31 
ON,.Ot 
DO 10 t•I 1 1CY 

10 ON•ON+FlOATIII 

C ••• LOOP THROUGH SUBCYCLES 
c 

00 500 LJH•loiCV 
OfFACT•FLOATIICY•LJH+ll/ON 
OTSTR•oT•OTFACT · 

C •••INITIALIZE P ARRAY 
· 00 .18 t(al 0 KI'IAX 

lfl PIKI•O• 
C •~• DEFINE PO·JNTEHS USED FOR STORING STRAIN RATES 
C THREE ROWS AT. A· TIMEt 

c 

c 

c 

NKAa3 
NK=2. · 
NKB•l 

••• CEFINE STRAI~ RATES FOR FI~ST T~O RO~S OF GRIOo 
00 30 Jal 1 2 
NT:oJ+l 
VFACT•IoO 
JFIJoEQ,l •ANn, CVIS,GE,Col VFACT•.loO 

oo 27 1=1,11 
K"I.J•I J•HtAX+f+l 
IK=I+I 
Mf~c;"''FLAGIKI 

MNfl;oQ 

lFIMFKoL.ToiOCI MNB•HATIMF~l 
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'1~91) 

'tS91 
-4S9Z 
'+'>93 
'IS9'1 
'IS9S 
'1596 
'1597 
'IS98 
'1Sq9 
'16(10 
'1601 
'1602 
'1603 
'160'1 
'1605 
q~;r6 

'1607 
'1601J 
'1609 
'1610' 
.. 611 
'1612 
'1613 
'161'1 
't61S 
'1616 
'1617 
'1618 
'1-619 
'f62e 
11621 
'1622 
'4623 
ll/,211 
'1625 
'+62& 
'+627 
'1629 
'1629 
'1630 
'1631 
'1632 
'll-33 
'+63'1 
'1635 
'+636 
11637 
'163!! 
11639 
'16'10 
'i6'll 
'16 .. 2 
116113 

( 

( 

JfiAHXIkloLEoCo oOR, MNBoEQo201 GO TO 27 
KA•K+JMAX 
KS•·K.;tMAX 
KR•K+I 
KL•K-J 
MFKA•tH'LAG IKA I 
MFKB•MFLAC.IKBI 
H F IC R • "'I' LAG II( R I· 
MfKLorMf'LAC.IYLI • 
UFACT•IoO 

C••••••••••• ADJUST TERMS IF CELL ON RI~HT IS ~010 CR OUTSIO[ GRIDo 
c 

IFIAMXIKRI•GToOooANOoloLToiHAXIGO TO 21 
~Sk•loO/Io~•tnXfJ•ll+oXIllll 
I(R:ol( 

C ••• ADJUST TE~"'S IF CELL IS JN AXIS COLUMNo 

( 

21 IFIIoGToll GO TO 22 
WSXal,O/II•S•oXIII+oS•OX1211 
KL=K 
UFACT••loO 
GO TO 23 

Coo••••••••• ADJUST TERMS IF CELL ON LEFT IS VOIDo 
( 

( 

( 

22 IFIAMXIKLioGT,OoiGO TO 23 
~5Xct,O/IoS•co~ltl•oxtt+llll 

KL=K 

C••••••••••• ADJUST TERMS IF CELL ABOVE IS VOl~ OR OUTSloE GRIOo 
c 

IFIAMXIKAl•GToOooAN~,j.LToJMAXIGO TO 2'1 
IISY•I, 01 I o S•II'Y I J•l I +oY I J I I I 
KA•K 

C ••• ADJUST TERMS IF CELL IS IN BOTTOM ROh OF GRIOo 

c 

2'1 IFtJoGToll G~ TO 25 
~SY•IoO/(I•S•~Y(li+,SoOYI211 

KB=K 
GO TO 26 

C••••••••••• ADJUST TERMS IF CELL BELOW IS ~OIOo 
( 

c 

25 IFIA~XIKBI•GToOoiGO TO 26 
~SY•IoO/IoS•IOYIJI+OYIJ+llll 

Kll=K 

26 D~OO~•IVIKR)•VIKLII•WSX 
D U CD •" I U I~- k I -11 llq I •·u F' ACT) • o\ 5 X 
DVC0YciV(~AI•VIKbl'~fAC31•~SY 

OUODY•IUI~AI-UI~Bli•~Sl 
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... 6'1'1 
'46'45 

116116 
116117 
'1611A 
'16'19 
'1650 
11651 
'1652 

11653 
'165'1 
'165S 
11~56 

'16S7 
'It-SA 
'1659 
'11.60 
'lUI 
'1h62 
'1663 
'166'1 
'IUS 
'1666 
'1667 
'1668 
'1669 
llh70 
'1671 
'11-72 
'1673 
'167'+ 
'1675 
'IL7b 
'1677 
'1678 
ll679 
'16EO 
'I hf'. I 
'lh(\2 
'16!i~ 

'11.8'1 
'1685 
'1686 
'1667 
'1688 
'1689 
'1690 
'1691 
'169?. 
'1693 
'tl, ~ .. 
'1695 

'1696 
'11.97 

UO,•UIKJ/IXCJJ+XII•IJI•Z• 
THOl • !CUOOX + OVOCY + UOXI/3o 
EZZIIr,NTl • DVOOY • TH03 
EkRIIKJNT) c OUOOX • TH03 
E~ZIIr 1 NTI • ICUODY + DVOOXI/2o 
SZZIIK 1 ~Tl•ST~SZ21kl 

~RPJIK1NJI•STPSRPIKI 

SRZIIK 1 NTI•S~~SR71KI 

2 7 C 0 ~; T I ~· U E 
C ••• ~EFINE ST~AIN RATES FOR CELLS IN DUMMY· coLUMN LEFT OF 
C A~IS• 

EZZII 1NTI • fZZI21NTI 
ERRII 1 NTI • E~Fil1NTI 

ERi:ll,~•TI • 1Pti.7 0 NTI 
SZ71 I,NTI•~Z2 I?.,~TI 
5 R R I I I ~! T I .. s p " ( 2 I N T ) 
SRZII ,~Tl•SR712oNTI 

3 0 C 0 ~: T I ~ill E 
C ••• DEFINE STRAIN RATES FOR CELLS IN DUMMY Rnw BELO* GRID, 

DO 35 !K=lo~1 

f.ZZI!roll • £72f1Ko21 
ERRIIr1ll • ERR! lkt21 
EFIZIJkoll "fi1ZIJKt21 
SZZIJK 1 1l"SZZIIK 1 21.· 
SRR I I K, I l o:SRI< I IK, 2 I 
SR711roll~SR711ko21 

.3 S C 0 n1 I ~· Uf 
( .........................................................................•.... 
( 

c 
'(. 

( 

••• Cf•t-FUH NEt CEL-l•CENTEFIEC SHESSES • r-OVING ACROSS 
R t•Y 5 •·· 

.(. •-•:•·• .........•..... •··· ............... •···· ., __ ................•...................... 

( 

D(J I 0 0 J" I 1 It' 
·~~:ct·J·il•H"A)~l 

oo !)0 lo:loll 
!'In IIMFLAG·( k) 
II<:"' I + I 

••• •HF~ HNR~2Ct ~ATERIAL 1~ CELL IS AN IDEAL GAS, SKIP UuT 
I'INI o: 0 
JFI~F~oLT.iOCI Mh~cMATl~fKI. 

J F I "A ~. ) I ~ I • L E • ·c: • • 0 t; • H r-; B o E Gl t 2 0·1 G O· T 0 'I!> 
CALL S TFIH, 
51 FE H·=V· S 

36 lFtSTFf~LoLE•C•ILO TO ~!> 

TkC o: 2o•ST~f~G••2 

(. ••• [fTFRHINf PO~lliON OF ~ATFRIAL WH(C~ ~ILL BE 
( A1 llLL CfNl~P AFTER PHZo 

())1.1 • •llll<l•tT 
DY1 • •Vl~.l•r·T 

AO)T"" f,fo!:-lr>Tl 
~ [} Y T " J f; ~ I (; Y T I 

( • • • "n: I z"c; t. T II t 1 II f 1\ 1 I ( A L 1. D I 11 G 0 N f, L I\ El G H T 1 ~.· c, FA ( 1 0 R 5 I A R lAS I 
\'' ~- = 1 ['X I I I •/ !'X T I • ( I• Y I J I • ~ C Y T I 
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'16911 
'1699 
'1700 
'1701 
'1702 
'17(13 
'170'1 
'I 70S 
'1706 
'1707 
"7Clf' 
'1709 
'1710 
'17 I 1. 
'1712 
'1713 
'171'1 
'1715 
'1716 
'1717 
'17lfl 
'1719 
'1720 
'1721 
'1727. 
·'17 23 
'l7 2 'I 

'17;S 
'1726 
'17?.7 
"7.t. 6 
'l779 
'17:\CI 
'17.31 
'17.32 
'1733 
'173'1. 
'173S 
'1736 
'1737 
'17.311 
'173q 
'17 •tO . ., .. , 
'17'12 
'17 11 :l 

'II 'i 'I 
'17 'iS 

"'""' 'l7~7 

"7 ., .. 
".,., 9 

'l7f.r 
'I ""! ~, J 

c 
( 

c 

c 

~Kh • AOXT•ttVIJI•AOYTI 
t.IC: \' • A [I¥ T • tl· X ( II• A f\ X T I 
f .. I( [' • AD X T • Art y 1 
tsu~ c ~K + tr~ + ~rv + ~rD 

••• DEH~I'IN£. INDICES OF CELLS USEo' TO CALCUt.All . 
J~TLRfOL-T£~ ~,t.LUES OF SThAIN RATES AhO STRESSES• 

Ht~ • 1':•1 
r~tf • IK•I 
lftllXToLloOel !C' TO 'IC 
rtiS • ~+I 

Kilt • IK+1 

'10' Kll$ • •. -!MAX 
t<Vl = Nt<B 
IFIOYToLToOol 60 fO 'IZ 
I<~S "' K+H111X 
~\If. • 1\11( A 

'12 t.:D~ • KVS-1 
IFinXloGToOtl ~~5 • t<:VS+I 

C ••• R~rFFihl INDitES IF NEI~HBOR CE~LS ARl EMPTY, 
C ~UTSID£ GRI~1 0~ ARE MIXED. 

~i Ht "' M F LAG I !( "'r, j 
11f\o' a 11FL~GII<VSI 

IFIAN~IKHSioLFoOooOR,MFHoEGo2DoDRoKHE•ioGToiMAXIKHE•IK 

IF I AMY I K V 5 I ol r • (' • o C P oil f \1 • E C., o 2 0 • 0 fh K V S • G T •I< MAX I K \1 E., NK 
C ••• ttF~ECl FOR !0~V[CTtON ~y 11\!lEHPOLATING STHAJNS 
C A~'" STH!>SFS t.T f'O!NT(I'XTil·YTlo 

c 

( 

ElZ!HT • tWr.•rZZIIKI~~~ + hKH•EZZ!KHE,~Kl • ~~V•fZZI!KtK~EI + 
I I. II l'" f l Z IIOi l 1 I( II[. l I I ~ SUM 
[IHiPIT."' II•~<•F~~IJI<,NKl. + t'KH•F:RI<IKHF..tr.KI + iliKV•ERR(JKtKVE• + 

1 ~'I( n • f R R I IOif , I< V f. I I /1'. SUM 
[ R l I tiT • I \, K • ~ R 2 t p, 0 I; K I + V' K H • ~ R Z I 101 E 1 f\. K I + Ill K V o E. R Z I I K , K 'IE I + ' 

V 1: 0 • F' R Z t K H F 1 1\ ~ f l I I.-. S l.t h 

S £7 I~~ T " 

I 
SR t. I~~ T " 

I 

(l,yoo;]](JK.,t•rl + ~.f<.h 0 SZZin!f:,NKI 

Tl([a~ZliKttE 1 KVf.l I /I'. SUM 
I h I' • 5 P~ I I K 1 I!~ l + I. K H • S P. R ( K H E 1 It K I 

hkOo5RRIKttEIKVL)I/WSUM 

+ WI<V•SZZIIk'oK~EI + 

S I< tl ~~ T 
I 

"' I 1. k. • ~ fi 7 I I K 1 I<~ .l + r; ~. H 0 S R 7. I I< H f 1 ~l K I + VI K V o S R Z I 1 K 1 K V E I + 
~~l·~R~II\~flk~lli/~SUM 

••• ~Al(ULATE Nlft STRAI~S AND ~TRESSES 

If t ~·rr..c;T.Ifll;IC:li ro L,:! 
~· S I. "'li t• U I ~: f K l 
GO TO Sc; 

!'.3 Hr-r=Mr~<.~tco 

•. s,,:o. 
~CILL=TAUIII•'•Vl,ll 

DO !>'l MM= I o ~H\1. l 
I F I HI t S 5 I HI , I·~"' f. I ol l • C o I (, 0 T 0 '> 'l 
V to 1.1" = ~ f\ A ~ !> I •1 11 1 ~· ~: F I i I I< H 0 t ~~ ~: 1 M )( f' I o V ( r l l I 
hS~=~SA+kMUIMMI•VOL~ 

'>'t CCJt. T I ttl![ 
c-, ~., ~ 5 =? • • ·., S /, ., 0 T S T ~ 
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'1752 
'17!)3 

'175'1 
'17SS 
'1756 
'17!>7 
'17;8 
'17!>'i 
'17oO 
'17bl 
'1762 
'17/.3 
'176'1 
'1765 
'1766 
'l767 
'1768 
'1769 
'1770 
'1771 
'1772 
11773 
'177'1 
'1775 
'177" 
'1171 
'177R 
'l779 
'1780 
'17H\ 
'1782 
'17!13 
'17H'I 
'17AS 
'171lb 

. 'l7117 
11.71\R 

'178'i 
'1790 
.'17'i I 
4792 
'l793 
~79'1 

'119"> 
'l791> 
'1797 
•!"f9R 
•P99 
'lA Of! 
.'lAO I 
'1602 
't!JiiJ 
'lql_l'i 

'lll•;<; 

c 
c 
c 

c 

c 
c 
( 

( 

c 
c 
c 

c 
c 

c 

ST~SZZIKI • 
STI!SHr;IKI • 

!'iZZI liT 
SRH I tlT 

+ EZliNT•ttS 
+ l!"IRJtHeiiS 

STHSH7.1~<;1 • SRZ I ~IT + t"flZ I NT•WS 

••• HAS YJ(LO POINT AE£N fXrElD~O 

TKl •ISTRSZZ!Kl••2 + ST~S~RIK)etz + STPSRZIKJ••Z + 
I STR!>ZZIKI•Sl~5HNIKI1•2. 

JfiTKioGToTKOl GO TO 'l'li 
JfiTKI~LToTKO+Io~-061 ~0 TO 'IS 
c;,O TO SO 

• •• flfnl 1CE STF\f:SSf.S 
.;'II WS • SQRTI Tr.O/TKII 

STHSZZIKI ~ STR!'iZZIKl•~S 

STRSRRIKI a ST~SRRCKI•~S 

STRSRliKl = STRSRZIKI•~S 
60 TO !>O 

'IS STP.SZ/IKlo:O. 
STIISRHIKl=Oo 
STf~SRZir.J=Oo 

••• ENO Of l•LOUP fOR NEW sTRESSES 

••• OEFJNE NK~~KA,NKB FOR•N~XT ROW~ 

COMPUTE ANOTHE~ ~OW OF SfR~tN kATESo 

!FCJoEQoi2l GO TO IOO 
NKA•IH::A+I 
NK • NK+l 
NK!I:aNKih I 
JfiNKAoGTo3) ~KA~l 

IfiNKoGT•ll N>:"'l 
!FfNKAoGTolJ NK~=l 

JFIJ+ZoGfoJHAXI GO TO 100 
••• ~EFih[ STRAIN RATES IN THE RO~ ABOVE TH£ NEXT ONE TO AE 

C:ALC:IILAlfD CJ+Zio 
K K " I J + I ) • t"M A X + 2 
DO YIJ 1"1 d I 
MfKaMFLACiiKKl 
I K =I+ I 

••• ftHFN nNB•ZCo MATERIAL IN t(Ll IS AN !bEAr GASo SKIP U0T 

I F Ill f K • L T .11.1 C l M !I c "H A Tl r1 ~ K l 
lfiAMAIKKI•LEoOo .OR, MNRoEQ~201 GO TO 8S 
t<R=KK+I 
KL=KI(-1 
KB=KI<-11'1AX 
r< A=r.r.+ I "'A X 
'IF~: II= .'IF L f. Ci I Y. ~ l 
~: F 1': !1: ~; f L /, t; I ~.- ll l 
M F Y ~ = l·t( l. A r, lr< H l 

~~ F •; L = n rt. l,ti C ~·1. I 
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'1806 

'1807 

'11\!JI\ 
'l'll)9 
'+810 
'1811 
'11\12 
'IAIJ 
'+AI 'I 
'IBIS 
'llll6 
'1~17 

'IHIR 
'IRI9 
'11'\20 
'+1!21 
'IOZ2 
'1023 
'+R2'1 
'lll25 
'IR.7.6 
'IR27 
'IR28 

'+829 
'IR30 
'+AJI 
'IA3Z 
'11133 
ijRJ'I 

'IRJS 
'!Alb 
'IA37 
'lt!)H 

'IR39 
'IR'I.O 
'18'11 
'IR'IZ 

_'18'13 
'IF!'+'! 
'lA'15 
"R'I6 
'Ill '17" 
'16'1A 
'IR'I9 
'18!.0 
'lA~ I 
'lf'IC.,2 
'18!.3 
'IA~'I 

'lii5S 

'10!'-6 
'IAS7 
'IFI!;A 
'f ;, ~ q 

c 

c 
C••••••••••• ADJUST T~HHS IF C~LL ON HIGHT IS VOIO OR OUTSIDE GRID, 
c 

IFIA"XIKHioGToOooANnoloLToi~AXIGO TO AO 
tSX•Io011,5t(pXII-li+DXIJ))) 

C ••• Af>JI)ST Tfr?I1S a· Ct:LL IS JN AXIS COLUHth 

c 

60 lflloGToll GO TO t.2 
~s~:t,OIIt•S•ox<ll+,s-oxczll 

UFACT•-1•0 
GO TO 6'1 

C••••••••••• ADJUST T~HMS IF CELL ON LE~T IS VOID• 
c 

c 

62 IFIAMXCKLI•GToCoiGO TO 6'1 
WSX=IoUII•~•CnXI!I+oXfJ+I)ll 

KL.,KK 

C••••••••••• AOJUST TERMS IF CELL AROVE IS VOid OR OUTSinE ~HIDo 
( 

c 

6'1 JFIAMX!KAI•GToOeoANOoJtLToJMAXIGO TO 66 
~SY=IoOIIo5•1nYlJ+2)+DY(J+l))) 

KA=r.K 

C••••••••••• ADJUST TUHIS IF CEL.L DEL0!'4 IS VOid, 
c 

c 

c 

66 IFIAMXIkUI·~ToO•I~O TO. 70 
V. S Y " I , 0 I I , 5 • II) Y ( .I+ 2 I + [l Y I J + J I I I 
Kli=Kr, 

70 (OI;T I IIUE 
I) V ll I' Y o: I V (. K A ) -'I I 1: 11 l .l • I• !\ Y 
[!lli!IIY"' IUIK~l-1111\bli•••SY 

DVor>X • IVII(Hl.,VIKLli•;.S); 
~UOOX • IUIKRI-UI~LI•UFACTI•WSX 
UOX • UIKKIIIXI JJ+XII -111•2• 
THDJ • IOUOO~ + U~D~Y + UOX)I3o 
fZliiK 1 tlKAI = (1\il'lOY- TH03 
E f.l R I I ~- , li K 1o I = li U U1 X - T f1 u 3 
f:l< l I I I' , N K A I = I (ll.l C' Cl Y + (J II 0 l• li I I 2 • 
SZZI lf. 1 NI(AI.• <;H~SU.IKt;l 

S f.l 1\ C II<. , rJ I( 1- I = S TJ• S H• C n. I 
Sf.l7.11koNKAl = ~H'!:.f<Zinl 
GO TO 'i'O 

f< !> I t. i" I I ~ , tr K 1- I r. C, 

f I< I: I I ~ 1 tl I( P I ., 0 , 
E I< I. I I I( , t·rK A l 11 (' , 

SZ71noNKAI., C, 
<; 1-· ~ I I ~ 1 ~; 1< ~ J "' r , 
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. ,._-

. '+P60 
'11161 
'+1'62 
'+fliol 
'+!16'1 
'161>5 
'IF6A 
'ISI>7 
'IA68 

'18t.9 
~+e?o 

'1671 
'IE72 
'IS 7 3 . 
'1!'7'1 
'l(l7C. 

'11'76 
111'77 
'leiS 
'11179 
., f; (I C' 
'IFill 

'"' (j 2 
'11.'63 
'lfB'I 
llf;(,S 

'll'f6 
'1Be7 

'I(• ''· 8 
'lf.!l9 
'1690 
11(!91 
11£<<12 
'IP93 
'lf9'1 
'IS9S 
111!9/o 
'1(197 
'lfl9fl· 
IIA99 
'1900 
'19(11 
11'1r.2 
'1903 
'190'1 
lj 9(15 

lf0('6 

'19(' 7 
'1'1011 
liqr:9 

'1910 
II 91 I 
'l<tt2 
I!Ol,j 

S R Z I IK , tl I( A I o: C • 
c 

90 k~lll(lf+l 

C ••• ~Efl~E ST~~JN RATES FOR cELLS IN OUKMY CnLUHN ON 
C LEFT OF -XISo 

ElZil•NKAI• E7ZI2oNKAI 
[RRII 0 NKAI• [~RI2t~KA) 
ERZil,NifA)e fFZI?,N~A) 
SZZ1l,~KAI•Sl71P 1 NKA1 

SPRI I,NKAI•S~PI7 1 NkAI 

SPZII,NKAJ•S~712 1 ~lA) 

c 
c 
( 

••• E~D DF J•LrOP FOR NEW STRESSES 

( 

(••············································~························ C ••• CD~PUTE STRESSES AT CELL BOUND,RIESo ~HEN 

C ~FDA1£ VELdCJTIESo , ............................................................•• ~ ....... . 
c 
C ••• r,(,INE POINlE~S USED FOR STORIN~ OLD VELOCITIES. 
c 

tvKA•3 
NK•2 
II;K f,•l 

C ••• ~~n~i OLD VELOCITIES OF fiRST TWO ROWS• 
CO 200 Nl•2,3 
K K • I tl T • 2 J • I P.: A )' + 2 
DC 190 1K"'2,1" 
UICIIK 1 NTI = I•IKKI 
VKIIIC 1 ~T) = V(kl() 

R,.. (' C I !K , N 1 I • AM X IK IC II I TAU I I K ••I I • 0 Y ( ~~ T •1 I I 
190 KK=iOC:+I 

C •••'O£FINt,.VHOCITlES FOR C£1.LS,ZN,COLUMN ON LEFT OF AXJS 
U~l loNTI a~UKI~ 0 Nll 

VKfltNl) • Vkl2~~TI 

RI1CJC I! 1 t..l I • P.bCC 12 ,~;T I 
2C'O Cvt:TitlJf 

C ••• o'ErltJ£. V[LOCITiES FOR CrLLS. IN DUMMY RO~ aELOtl C:iRiot 

( 

VFACTclo 
IFftVlSoGE•C•I VFACTa•lo 
[)(J 21C• lk"'l,,., 
lJI':III<oll·,. lJI(fl~o21 

111'-!lkoll,. vr.·l'l1C,21•Vf"ACT 
R t. (1 C: C 1 r. 1 I I = F' II (1 ( C I r. 1 '2 I 

21C (OI,TH:ll£ 

DO 30(' J"ltli' 
;: ., l .1- I I • I 1'1 A )t • 7 

( ••• SfT Tfo Oo STRESSES AT 
C · f" A r. R f. Y I r. I T I A L I Z E C • 

Sl•l •0. 
~ll :(', 
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...... ( 

'1915 DO 2so l•ltll 
'1"116 IK•I+l 
'1917 IKR•H•1 
'ICI!ll MH•HFL-611'1 ... 
11919 STP • Oo • '1'920 SNR Oo '• -~ • : 
lf'>21 srn .. o. 
.. 922 STT •0· \ .. 
'19?3 HOOP=Oo .... 
't92'1 D£Li"0o 1 

·'\._ 
11<12S If It' fro(, T • 1 OC I GO TO 37 
'i'?26 ND~IATtMFKI 

11927 IF'It.MXCKioLEoOo .oR. tlo EQ • 20 I GO Tn 230 
11928 SOl!OaAHNIIMF'KI•~HOZtNI 

'1929 iFIRHOCIIKaNKI~LToSOLIDI <.0 TO 230 
'1930 c.o TO 21 I 
... 31 37 l'l~f"=MFK•IOO 

'1•32 JFI~HCINVOI01M~FI o(;To 0.) GO To 230 
'19,:1:'1 oo 36 MM 10 J1Nit-T 
'193'1 IF'!XMASSIHH;HKF'IoLE•O•I GO TO 38 
'!?JS N•I•AT 11111 r· 
1193b S 0 L 1 0 cAM 0 Ill M 1'1 I +f.! H 0 Z I N I 
'193 7 IF' I RHO I HM 1 llll:f I • L To SOL I 0 ICiO TO 230 
lf<~3R 36 COIJT 11-JUE 
'l<i:\'l c 
'19'10 c ••• COMPUTE STRESSES AT RIGt~T OF CE,LL • 
'1<1'11 c 
'19'12 111 KRcK+1 
'19'1:'1 lfllof.QoiMAXI GO TO 212 
'19'1'1 JFIJof.Qolll GO TO 213 
'!9•!S llfKRo:llfLAGIKRl 
'19'16 lF'IHFKRoGTolOOI~O TO 'll 
'19'17 N=IIAT(~IFKRI 

'1'1'18 lfCANXIKRI•LE.Q. ~ORo NoEI'.Io'20) GO TO 213 
'19'19 SOLID=AMDMIMFKRI•RHOZCN) 
't9SO lFIRHOCIIKRINKloLToSOLIOIGO TO 213 
'1951 GO To 'I 'I 
'l?';2 'tl Mf RK = tiF t<ll• 1 00 
If 9«; .1 JFIRHOINVOIO~MFRKI oGT• 0.) GO TO 21:'1 
.. .,., .. 00 '13 I-IM'"IoNMAT • 
't9SS lfiXMASSIMI1,11FRKl•LEo0oJ u·u TO '13 
'19Sb N•HA T I P1rl l 
'f~S7 S01..[ D:Ht•IM C 11M J•floi07.1 N I 
'ICJSB I F' I R H 0 I !1-1 1 '1 f R Y I • L T • S 0 L I ll I (j 'I TO 213 
'1959 •tJ CONTINUE ' 
'ICJI>O .... (011TIIIUE 
'I·~ to I c ••• NOR•I14L c "s ~: • 
'1~62 SNR II ISTR'iRRCKl + STRS~~ I IOil I • oS 
'19b3 STR = CST"!SRZir:l + '\TRSRllt.;R) l+o'i 
'19t-'l GO ru 21'+ 
'19t.5 c ••• CELL ,, T i'!I~IH GIIO tiOIINo At( Yo 
'19n6 212 SNihSTRSR~ IK l ·l ,.._ 
<jcp,7 ST"'=ST~SR Z: ~: l 

"' 
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'1909 ETHCHG•CSN~•UIKl+STR•~IKli•UYIJI•DTSTR 

'1969 JFIIGM 1 N£o1JETHCHG•ETHCHG•T~OPI•~Cll 

""' 
11970 ETH•ETU+ETttCII~ 

11971 IKR • IK 
- 11972 GO TO 21'~ 

11973 c ••• CEI.L ON rn r.tiT E11PTY OR cONTAINS FREE SURFACE, OH IS 
I '497'1 c· UN•1!::1Hl£NSE 

-./ 
~ 

'1975 213 SN~=O, 
-~ '1976 ST~=O, 

'1977 c 
1197A c ••• CO~"(JTE STRESSES AT TOP OF' CELLo 
'1979 c 
11981) 21'1 I(AaK+JHAlt 
'1981 lfiJoEQoJMAXI GO TO .215 
'19A2 lfiJoF.:~ol21 GO TO 216' 
'lltll MFKA=HFLAGIKAI 
'l'i'A'I !f'C~rKAoGTo!OOIGO ro '16. 
'+985 NaMATIMFt<AI 
'+986 IFIAMXIK~IoLEoO• ,OR, N IE·~ I 20 I GO TO 216 
'+9a7 SOL I 0:aAM0f1 I ~lf'Kll l•rmoz IN I 
'191'11'1 I~!HHOC!IKiN~AloLToSOLIUIGO TO· 216 
'191!9 GO TO 'IS 
'1990 '16 M F A K "11 F t< A • I 0 ') .. 
'1991 lf'IRHOINVOIOo~F~t<I•GJ• 0., GO TO 2t6. 
'1992 DO '17 MM'"IoN.'f,\T 
'1993 lf'(XMASSIMM,MFA~l•LEoO~l GO TO '1.7 
'199'1 N=MI\T(MMl 
'I 91'S SOt.ID:zAMiHHMI1l•'hl.:ll!rll• 
'1996. IFIHHO(MH,~FAKI•l-T•SOLIO)GO TO 216 
'1997 '17 CONTINUE 
'199A '18 CONTINUE 
'1999 c ••• NO~MAl-· CASE• 
5000 SNT .. I STRSZl It< l • '5Tf!Sllii\AI 1•15 
SOOI STT .. !SUSRZ!t<l • STqSRZIKAII•oS 
S002 GO TO 21 ' 
SOOl c .... CHL 4T TOP GR I il !iOUNDAqY1 

500'1 215 SNT•ST~Sll.li<l 

5005 STT=-ST~SRllt<l 

5006 ETH=ETH+IS~T•~IKJ+STT•UIKII•TAUIIY•OTSTR 

5007 NKA=NK 
SilO~ GO T.O 21 7 
S009 c ••• CELl- AUOV£ t::MPTV OR COtiTAINS f'REE SURfACI" OR iS 

5010 c tJ I~ •> £ H DE·~ S E 

SOli 216 SNT=Oo 
5012 STT•Oo 
5013 c 
SO\'+ c ••• CfJ•1Pl)T£ "i0 1lr' S r:tESSo 
SOlS c 
SOI6 .2·1 7 HOOP • •l'iTr~S7liKI + 3Ttt~tl1Uf(l I 
SOI7 c 

·•· ' 5ill A c ••• nt::r 1 :J;:: 5TRF:5S£5 r~,T '30 rroM tF CELL IN f I 1~c;T lfOi•, 

5019 c 
5020 IFIJoGToll <.;0 ro 220 . : snzt SNBilt<l = <;fRSllCr:J 

~.:: 
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51)22 
5·123 
51)2 .. 
S·1Z~ 

5')26 
'I>J27 
c;:l2~ 

51)2) 

5031) 
'I>Oll 
5')32 
5033 
503'4 
SO.l'3 
SOH 
5031 
503<1 
SIJ 39 
"> 11'1 ;) 
<;0'11 
<;Q'I~ 

5!)'43 

Sf'J'I't 
'jQ..j'; 

SO 'Ill 
511'17 

'31)'11'1 
50'1? 
sno;o 
o;nr,J 
c;osz 
SOI)J 
50 ... '1 
t;OC,S 
50~6 

!>OS7 
r:.n">A 
5()59 
SObO 
SOb I 
!;01>2 
SOb:\ 
SOt> 'I 

"::ObS 
c;.n~>6 

sn~o7 

50o.=l. 

~l)t-Q 

5070 
<;I)., I 

<i077 

SC'73 
Sll./'1 
C..,f ·: t, 

lfiCVISoG~·D•t GD To 220 
STBII<I• ST~S~ZIKI 

E T 1i • E T y + IS l-l8 I T < I • Y II( I+ S T 8 I I~ I •u I K I 1 • TAU I l I • ~ T ST R 
c 
C ••• C<lt1PUTE "'E>'~ YALHCS OF U, Y, 'ilE FOR.c:;ELL K• 
c 

c 

c 

c 

2:!0 SPlit.~ "' S''lt.•X I !-1 I 
llf 5 • T .~ 0 ;• I •ll T ~ Trtl .\II X 0:1 
DELU • WS+IOV(JI•ISNR•Xtii-SNL~I+TAUIII/TWOPI•CSTT·~TRilKII 

l H!l•)P+illf.lti+OYIJll 
STLX " STL•.XI t•ll 
DELY,. ws•crs~tT·SNUI!KII•TAUIII/TLVoPI + DYIJI•ISTR•Xtli•STLlCI!' 

UKr • llKIIK,I·IKI 
V K T • V K I f K , i~ I( I 
ws"' TAUIIl•.s•tiiUKT+~II(tt;<;,NKAII•sTT + tVKT+VKI1K,t~KAli•SNTI. 

\ • I lliKT+IJI(IIK,NI\•~II+ST~(lKI + IVKT+i/t<(tK,tlKI:Il l+SNI\tlKlll 

I· 
WS.; • l'liJ't+OY(.li•IXIIl•lfllK(1KR, ~Hd•IJKThSNH + IVI'(I!KW, NKt+YKTI 

I •STRI • !XII-IJ•IIVKT+UK(JK,.IaNKll•StJL'+ !YKT+YKIIK•IoNKJI 
2 •STLIII 

1 f I I G M • N t:: • I I (; n T O· 2 J. 7. I 
t.SA,.OTSTIUAMX I K I 
DELuaw~A·toYtJl•tSN~-~NLI•T~Utii•tsrr-srsr1Kll 1 
0 £ L V • >IS h • I n Y I J I • I 5 T R - <; T L I + T A U I I I • ·! S N T- 5 .~1 B I I ~ l I I 
WSA•oS•UYIJl•riUKIIKN,~~~+0KTleSNR+IVKtlKR,NKl+VKTI•5Tk 

t•IIJKIIK•I ,tiKI+IIKTl•5tJI.•(VI\I IK··IoNK)+VI<Tl•STLl 
?221 WSqai~S~+US!•nTSTRIAHIIKl 

NSC " llf.I.IJ•Ill~o:;T+llELll/2oiHlU .. V+IVKT+OrLV/2,1 
OELI a WSJi·,~S~ 

IJ(KJ = UIKl+flFLU 

VIKI " VltO+IlJ-"I.Y 
TKI,.ISlNSill!<.l••z + 51HSRNIKI••·,z + ·sTRSRZtK,l••z + 

I SlHS/ZIK)•STRSRNIKII•~• 

(ALL 5 TNiHi 
S TIH.fiG='-15 

7.7.1 TKC = 2••S.IRENG•~2 
lFIIIfKoLToiOU) r,n Tn ;•2!:. 
MKF=Mfl(-ll'O 
VCtt.L .. TAUI n•rn-t.Jl 
C 0 7. 7 2 M n = l 1 tlr.• ~ T 
I F I )( !~ A S S Ill fl , II H l • L E • 0 , l C. 0 T 0 2 2 2 
P~ ~ loO/!RHC!PN,MKFl•VCtLLI 

5 IE I tit' 1 H K F I = 5! E I t-1 tl t tH: f: I +P \' •l, E L 1 • A H 1 I K I 
I F I H' I • !I • + R u rl' 5 l • I. T , T U.1 I G 0 T 0 2 2 7 
r U' I H ~ l = r L \'• I trf• I+ f' V • I> [ L I • I• t; }1. ( K I • ,_II A!> S I ~~ M 1 M,l( F I 

271 (Ut,T 1111!1. 
60 T0 27b 

7 ·::' S I 1-" I T ~·. I • I I • • ~ ': r I'~ I • I T • 1 1<. C l G 0 T C1 7 2 b 

C ••• P1•·•11<1 I<; Ttit. lOTAL Pl.ASTJC r~ORK· OF r~i•TEr.lAL PA.(KAl'ol h:• 
C 1\11 r.ll t< f' I <; T H f Tl> TAL F LAST l C P L 1- 5 l I C "'U '< K r. F THE (, H j 0 • 

Plt' I ;..F ~.I Pi.:·• I I•Fr. J +(li:L 1•1\l•il. II': J 

~ :• '· ~ I I < r 1 " t ! Y I ,. l +''I. l. I 
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~ :.,., \ 
.~: 

r . 
• " 

50711 
':'t077 
~078 

5079 
5nr.o 
5081 
SOA2 
501;3 
SC'A'I 
SuBS 
son to 
S087 
5or.e 
sn£.q 
5090 
~f191 

S0'>'2 
50'>3 
fo09'1 
c;n95 
S(lf!6 

50?7 
50"8 
S(Jq9 

SIOO 
51(!1 

S I (12 
S I t•J 
Slll'f 

SIO~ 

s 1 ut-· 
S!IJ7 
5tnA 
5109 

5 I I 0 
S II I 

c 

c 
c 
c 
c 

c 

c 

••• CElL K 15 n~N[o SAVE ST~E!SES FOR CELL ON RIGHT 
AN[\ (f.LL f,I:IO\Ilo 

230 COitTINllf. 

239 SNL•StiR 
STL " STP. 
Stlf\1111.1 11 SNT 
STOIIr'l c: STT 

IF I!Nlfk•~E•991 Gll TC 250 
1'"0• 
PW=Oo 
00 2'10 LJC•2tKH~X 
E., E • f. ~: lr. I L J 0 I • r • 5 • I U I I .• r 1J I • • 2 + V I L. J 0 l • • 2 I +A I X .C L J 0 I I 

Z'tO CO~ill r.t.tl 
~Hllf 16•~~01 J,J,E 
DO "''I~ LJI••2 t II' 
U £J /.I<" • ~ • I UK ll JD ·, t!.K I +t,t: I L JO ,IJit A I ) · 
VRAI<"•&•IVKILJ0 1 ~KI+VKCL~DoNkAII 

2'15 E•E•TAUIL~O•ll•IUBAI<•ST~Il~Ol+VBAR~ShACLJOII•oTSTR 
IKto;o:U:•l 
Dll :1~7 t.Jil=!l:roll 

.. U& A 1-:"' e'5 • I IH; ( l JP 1 tJivl +II K I L J[), NK 8 I I 
V l' l• R"' • !'> • 4 V ~. ( I .) r •. , ~~ K'l + V ~: I L J 1J t N K 6 I I 

2 o, 7 E =f. - T t U I L J C • I 1 • I I 'l A " • S T h I L •' D I + V 8 A R • S I'!! ( l J 0 I I • n T S T R 
·U R A R :o •!!:! • I ll t~ I I t: + I·,~~ 1'. l + t: ~ I I r. , tl IC I I 
VA ;, R c: • !:> • I ~· K ( ·I I.· + I , fl. K 1 + V 1'. I I ~: , N.K I I 

'E lli( Hc;=r• Y I J l • r II f. A ~<~•S~·I.. + Vt<AH •S TL l•tlT S lP. 
IF t .I Gtl. "[ • I I r. TI•CP6=L 1 HthG•Tt,OP I•X (II 
E=f•f:THCH(, 
~R!lf lot'l'iOI loJo£ 
PWc:f'~'+llFL. I •AI~ X l I" I 
Ill R I T f I 6 , 'l ~ U I f·ll 5117. 

5113 
511" 
5115 

C ••• EN!l ~F 1-l.OOf' f~R NE~ VrLOCJlYES 
c 

51 16 c 
Sll7 
511 !I 
S I I q 
5120 
51.?.1 
5!22 
5!23 
5!<1'1 
5J7S 
'!>ll.n 
Sl:-'7 

!;·I ?A 
r; 1 7.9 

( 

( 

c 

250 K .. r,+ 1 

••• nff ItT flK ,NJ<:A ,tli<B· ~-OR NrXT' kOI'i•, 

SlnRl ANOTHER kLr Or OL~ VflOCITIESo 

I F I ,J • E Q • I I. l c, ('I "f 0 3 C 0 
NKAo:tJr.A+l 

NK • 'iK+l 
llkfi=tlt ll+ I 
l f. ( 1, K /o • r, l • ,:0 I ~~ ~. I :o I 
Jf1Nt;,(,7•.'ll IJY=l 

1 r r '1.n'. (, '!' •• 11 •· ,., ... 1 
!FIJ+.;:.-.r,'T-.1~1,'.)·; t,(• 1n JC(; 

K r."' 1· J .. I l • ' 11 A X + ~ 
nr: 7 9[: r•: =l., ;, 

g7 



51:\tl 
51 J I 
Sl32 
SLD 
SIJ'+ 
SIJS 
Sl:.\6 
S137 
S !)A 

5 1."\9 
S!'iO 
S I 'I I 
51'12 
51'13 
5'1 !j 't 

""•"'"' "il'16 
Sl'l7 

S!'+!l 
51'l9 

stsn 
S I 5 I 
"1!:-7. 
Sl!->3 
Sl!'.'+ 
SI~E; 

S I 'jlo 

5157 
Sl'iil 
E;j!)9 

5160 
':.I hi 
Sli.Z 
5163 
51 ... 11 

Sl"S 
Sl"'"' 
Slt>7 
StnA 

"1"9 
5170 
'it71 
5172 
5173 
517'1 
5175 

. S I '16 
s 177 
S17tl 
'jl7q 
'ilr3rl 
S Iii I 
51~2 

51il) 

UKIIK,~KAI • UlrKI 
V~ll~ 1 NKAl a Vlt~l 

RHUCIIK 1 NKAI a AMXI~KI/CTAbllk-ll•nYIJ+2)) 
zqo ~:Ka~.K+ I 

c 
c 
c: 

c 
c 
c 

t 

JOO 

SIJO 

6'1il 

c 
'~'10 

'ISO 
c 

c 
c 
c 

c 
c 

UKI I ,tii(AI • IJI(Il,NKAl 

Vl<ft 1 tJKAI • 'IK'I7. 1 tll<.41 
IH10tll 1 NKI\1 • ~'HUCii',~'KAl 

••• t:I1D OF. J•LOOP fOfol NEW VrLOC!TlfSo 

COIH I NUE 

••• £ tlf) llf fit!( SIJDC YCL.E, 

co;JrtrluF. 
••• rrnrt,ILtn p ARHAYo 

oo 60r) K=l t !1'1'1AX 
P 1 1: J • n, 
H£ TUfHI 

FOHMAT l'+~o2~t=t2,'1X 1 2~J"Ilo'fX,2HEaiPF.llo7)• 
f'ORtiAT l'iXt3HF"~I,.IPE12·ocd 

END 

SUBROUTI~~ PROPHT 
••• ou·trtc, HtxEO CCLL Vt,HtABLES fOR' CELLS THAT ARl 

Qtl T•lf. oO'J'IDAHY OF. A RE.CTAI-IGIJl.AR Pt.CKAGE, CALl.f.O 
FR~~ SiTUP hHEN GENERATING A PROBLEM, 

IIICl·llnE cnMoltl 
••• AS<;It;!J ·P•IOPE1Hit.:S TO 00\HJ'.lAr<Y· CELL I( Of P11CKAGE Mo 

ROIIT l•lC CAI.Lf;[l •IHEN SF.:TTJNr, UP A: RrCTANGULAR PACKAG.Eo 
lfiMfr<:,r,ToiOOI r;o TO J!; I 
MA:o1f) 
HF'LAG I K I= I 00+•10 
MO=rtO+ I 
I F I 110 • l. E • ·~: t;,; C l.'i l r,; U T 0 l 0 
HY.:otl) 
N~=2 

WRJr£Cb 1 11Jfll 
F'0R1ATIJ3~ GE~E~ATING 

R H U I I , t1 A I =•l • 
lF(HfKo[~oO) r,O TQ I~ 

fi>O ltAN'I' MIXED CEl.LSol 
' 

RH'l I l·lf K, •U I •~•10.1 II I llr-~; I 
X M .\ <; r; I : t f I( 1 :t A I =A ~I.~ i r. I 
5 I 1-: ( d ~· K , '1 ~ I = /1 I ;( ( ,_ I 

IS RHOIM,HAI=~HO!~(~J 

If ( ••.t:r~.llV'l 101 l'li~<l ( •I,~IAl = lo!J 
REfU~N 

EN~ 

SUR~OUT!NE Nf70~~ 

c • • • • • • • • • • • • • • • ~ • • • • • • • • i • • .• • • • • • • • • • 
C SUR;!OUTI'H: 1/f.'tl):lc ;{J::ZfHIES fHE GI-!!Qo If' IEXTK:( 1\NO t•·IAI( IS AN 
C EVfN rWtt:-lt:'l, THE (;Fqn IS 1-!CZONED IN llf[ X DlRF'CTION. IF Jt::KTY~l 
( .A'Iil ,J;t~X !i ,t,'J >vF;IJ ti'J:·ta:;.·!, T•H: (jiUrt l':i ll[lOiiF'D JIJ TIIF: Y l.)il!f:Cf{r,,~, 

98 

i <? •• 



. ,. 

St>l'4 
5t'JS 
SPH• 
s 18'7 
Stf.lil 
51'!'1 
SJ9fl 
5t'n 
s 1,92 
5J93 
5!9'4 
SJ"5 
St9o 
S 1 97 .. 
519!! 
St19 
s 2•J!). 
52o.ll 
5202 
52tl3 
5l'1'+ 
S2fl~ 

5?.0~ 

5207 
52'18 
S709 
5210 
5 211 
5212 
5213 
5?1'+ 
5215 
5216 
!,;711 

5211! 
5219 
5720 
';221 
s222 
527.3 
o;22" 
szzs 
!>22#t 
5'171 

·s22A 
5229 
5730 
S2JI 
S?:\2 
5233 
C,2)~ 

5 .?.1 5 
5?.:111 
S2J7 

c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
I NCLllllE Cll:-10 I;~ 

r1R HE I 6 1 I 0 I ~IC- 1 1.".: ~ T i( 1 J~:.x f'( · 

I 0 F 0 If IH T I II , ':) X , ' JH: l ~ ;.jr: C A L.L E 0 (j'N C Y C l. E 1 . • I 'h S X 1 ' I E X T X • ' 1 12 t 
tSX,•JEXTY ~•,JZ,/1 
lfiiEXTXo[Q,OoAHU•JEXTYoEOoOIRETUn~ 

c •••••••••••••••••••••.• '·• ••••••..•••••••••• 
C lERo THE PI{ESSURt:: IIRRIIYo 
c •••••••••••••••••••••••••••.•.••••••••.••• 

DO 20 t<•I 1 1<1'1AJC 
20 Pf..:l=rto 

JfiiEi(TX•E~.OIG~ TO 17J 
IJ 11'1 .II;~= 111 A X I 2 
IFIZ•~IMAX•lQ.IH~i(IGO To '40 

c ••••••• •.• ••••••••••••••••••• ~ •••••• •·•.•. 
c (RfWH fOIJ'lLlo- IF.\TX:it auT ~~~· ... x NOT EVEN· GR!i:l 'NoT Rr.ZONEDo 
c •••••••••••••••••••••••••••••••••••••••• 

!l'fo!ITEib 1 101JHI\X 
10 rOHMAT15Kt 0 lM~X •'•1~ 1 ' ·~ICH IS NOT liN EVEN NUMHF.Ho THE GHlo WAS 

1 N 0 T HE Z 0 :l F.: 0 lfl T II E: ·x U I r< E C T I 0 N, ' I 
GO T•) 1711 

c ••••••••••••••••••••••••••••••• ·- •.•••.•.. • • 
C ~RID TO ~E Rr~UNEU IN A DI~[CTIONo 
c •••••••••••••••••••••• ~ .- •.•.•.•.•••••••••.••• 

'lrl ~IIHAXI=tJI;1AY.+t c ••••••••••••••••••••••••••.••.• , •••••••••• 
C HEDEFINE THE X COO~OINATES OF T~E fRAClRSo 
( ....................................... . 

D 0 b !'! 1 J" I , 1·1 V 0 I fl 
~II'= •H1f' I tJ I 
tftNPoLE•niG0 Tn 6~ 

0 0 6 0 11 = I , IH• 
l"li~TITXIN,"tll 

tfli•LT.IMAX•ANO.IVAROX,[Q•IIGO TO SO 
TXINtrti=•~•TXINt~l 

c,o TO 60 
;o TAH•T~rn,HI-~LOATIJI 

J=l-2•1 1/2) 
L"'I-J+I 
T X t I< ,11 I = • !> • F L 0 AT I I • J I + I T A tl • 0 X I i +I I .. F L 0 AT I J I • 0 X ! I I II 1 0 X I L I + 0 X l L. + 1 I I 

61J COt·iT I t!UE 
1-!, C 0 IH Ill t; E 

,_.p,. I I !tAXI?+ I I • I Jt!AX/2+ I I 
oo· 70.I1:l,JJP 

l" I I< T I ~ f' I io! I I 
I F I I • L T • I ~~ A X • ~ tr P • 
XPINI:,S•Xf'(lll 
(:0 TG 7r; 

6H XfH.,~~~~~-~LLAll!l 

J=I-7•1!171 
L=J•J+I 
~Pfhl=oS•Fll'f."r I !-.;1 

11; C. OJ·,.T ! -L U l 
( . . . - . . . . . 

+ t ) I f" • l' X I I + I I + F I 0 A T I J I • 0 X I 1 ) I I t I) X ·t L I + D A I L + I I I 

• ' • • • • • • & • • • •. ~ •• • • • • • • • • • • 
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52311 
<;239 
52'10 
52'+1 
'S7'12 
51'+3 
Si''t'l 
52'45 
52'16 
52'+7 
5?'18 
52'49 
C.7SO 
5.?51 
5252 
5253 
5H'+ 
52!>5 
'52 '56 
!>?.'57 
52 '58 
5259 
!>'1"60 
!>261 
SH2 
!>263 
526'1 
5H5 
!> 21-6 
5267 
SHB 
SH9 
5270 
!>271 
5272 
5273 
527'4 
5275 
5276 
5'277 
5278 
5279 
5HO 
5761 
52B2 
SHJ 
52&'1 
521!5 
S2S6 
5 '2E' 7 
S '2f II 
521'9 
5290 
5291 

c FIND THE BOTTOM OF THf BOTTOM PACKAGE ~HICH E~l~hOS OUT OF 1HE GR!Oe 
c • • ......................... ~ ~ ........ ~ .. 

c 
c 
c 
c 

72 , .. 
• • 

• • 
76 

YHIN•FLOAliJMAX•II 
JFIM~ARoL£•01~0 ~0 76 
CO 7'1 1•1 •~•Bf'R 
H8•nF AC I MBfH• I 
IFIMPoL[oOIGC TO 7'1 
DO 72 ..J•IoMP 
!FIPACYII 1 ..JJ,LT,YHI~JYMIN•PACYII 0 JJ 
COt.TINUE 
C O~!T I ~IUE 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
STORF. CELL PPOPERTif~ AT RI6HT EDGE OF OLD GRtO :AND ABOVE. 
YMI" SO lHAT THEY C-~ SE USED FOR FILLING THE ~~W AREA• ........................ :• ............ . 
00 78 ,J:o J., JMAJ! 
MF"(,flfZI..JI•O 
RE2 A~1U ..J I oo:O o 

. 78 RE2ADI..J)oo:0, 
,JYMJN£JN11YMJ~I'I 

JFI..JYHJNo5EoJ~AXJG0 TO ~0 

00 8'1 ,JaJYMJ~ 1 JMAX 

~·..J•lt-!AX+I 

HF~=HFLAGIKI 

MFr.REliJI•~~H 

JFIMFk,LE,C)r,n TO 8'1 
REZAHJ!IJI•AMXIKI/IT-UilHAXI•OYCJII 
IFIMFKoGToiOCJGO TO 80 
REZ•IXIJI•SS!ENIHFKI 
GO 10 6'1 

110 MH•f4FK•IC0 
00 82 llla1,N1"1~T 

RE2XMSINoJI•li~ASSIN,~rKI/AMXIKI 

REZSIE:II\io,;lo:(, 
IFISifiNo~fKJoGToOoiPEZSJEIN,JI•SStENINI 

REZRHCIH1J~~R~OIN 1 HF~I 

BZ RLZAI~I,JI=~E1AtXI,Jl+X~ASSINo~F~I•REZ5tEIN 0 JI 
RElAI)(Jic~ElAI~t..JI/A~KIKI . 
REZR~DINVOIO,..J)eP~OINVOID,~F~) 

ll't CD~<TH!UE 

'·• 

c • • • • • • • • • • • • • • • • • • • • • • • • • • , .••••••• 0 ••••• 

C (O~PR£5 T~f GLC &RIC IN ~ DIRECTION BY CO~BINJN~ PAtRS OF CELLS• 
( . . . . . . . . . . . . . . . . . . . . . . . ... ~ . . . . . . . . . .... 

90 CO 10L' ..J=I•..Jt'JA) 
OCJ 100 t•l•l'li"'A~ 

l(c(J•JJ•it'·At+J+J 
l. = I ..J • I I • .I 1-1 A t + 2 • I 
I"=L+I 
CALL COMPRS Ill 

!C'C CO~_.TIIl!E' 

( • • 0 • • • • • • •. • • • • • • • • • • • • • • • .! • • • • • • • • • • • • • 
C f!E[lE'f IH: ., D•, ANO TAU 
c • • • • • • • • • • • • • • • • • • • • • • • • • .: • • • • • • • • • • • • • 

oo tiC' l=t,~l .. f.~ 

100 
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.... ~ 

.:. :;; 

52'2 
Si'93 
5?9'1 
Si'H 
5;'96 
5297 
52U 
SH9 
5Jf10 
5 3(J! 
5302 
5303 
5 3(''1 
53[~ 

53(.)6 
5Jr7 
5308 
5J09 
5310 
5311 
5312 
5313 
531'1 
5315 
53!6 
5317 
5318 
5319 
5320 
5321 
5322 
5323 
532'1 
5325 
5326 
5327 
S32A 
~329 

S330 
533.1 
5332 
5333 
53 3'1 
5335 
5.:\31> 
5337 
~33A 

!"-339 

S~liO 

!' 3 'II 
SJ•; 1 
~)'; .1 
53'-~'i 

<,J&;<; 

110·x·CII•XC2•11 
00 12G Z•NlMAXltiMAX 

120 XIJ1•2o•XII•II•KCI•21 
itS•O• 
00 130 J•l.ti'IH 
OXIII•XCII•~·S 

TAUCII•PI~Y•CJIJ1••2•*S•~SI 

1r1 IGMeECeiiTAUI II•DXI II 
!30 WS•XIJ) 

c • " 
c 
c • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
FILL Thf Nl• AREA ~JTK THE PROPERTIES SAVfD ABOVEo . . . . . .. . . . . . . . . . . . . . . . . . ·• . . . . . . . 
MOIIC 
CYCaO, 
00 I~C J"loJI'IAX 
00 ISC J•NI,.A~l,JHAX 

l(o:(J•I )eJ"11AX+J+'l 
MFLAGIKJcMFGR[ZCJI 
AM)IKI•P.lZAMXIJI•lAUCli•OYIJI 
A[l'.(KJ•Rf7APC.JI 
UIK)o:(), 
v n l•O. 
I F 111 F l A G I K I , l T ol C:O I c, 0 T 0 I 50 
C~LL fl;f.VMIX 
MFK•HFlA61K)•JC0 
DO 1'10 N"ltNMA1 
RHOIH 1 MFKJo:REZkHOIN,JI 
SIECN,MFKI=REZSI[IN,J) 

.1'10 XMAS~IN,HFki=RE2XMS!NoJI•AHliKI 
RHOINVCtDoMFKl•RflHhOINVO!DoJI 

• • • • • • 
•••••• 

1 su co~n r r-.·ur · 
C •'• • • eie • • • • • • • ~ • •··• • • • • • • • • • • • • • • • • • • • • • • 
C UP~ATf THf TOT~L lHrORtTICAL ENERGY ANU ACTIVE GRID (OUNTEHt 
c • • • • • ' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DO ll•C• J=loJf>IA) 

00 lb(' 1""11'11\Y.ItfMAl( 

K c: I J • I I • I "'A. X+ T + I 
I ~ U E HI • E T t1 + A M X I k I • .A I X I I' I 

11•!11.<! c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C GRlh HAS hEEN RfzON[C I~ l~E X OfQEcTIONo 
c ••••••••••• - ••••••••••••••.••.•.•••••••••• 

c 
c 
c 
c 

170 lf1JfXTYoE4oOIPFTU~~ 

NJI•AX=JMAX/2 
IFI2•~JHAXo[~.JMAXI~O ro !90 

• • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • • • • .. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

FRRC~ f"()UNilo JEtTY=! t1U'f JMA~ riOT (VF:Nt C.RIO ~!0 1 r.>EZONEO • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • .. . 
r'R IT [I 6, I DO I ,I~H• A: 

11'10 FOIH".t,T(5}.,•JIHY. :'ol';,o titdCH IS NOT Ai4 (VEN "IUt·E.[k, 

I ~ 0 T F l Z G 14 [ !"' ! fl Ttt f . Y 11·1 tiC C 7 1 D fl • 1 I 
RE 111P.r1 

• • • • • • 
Tilt:: l3Rio ~•AS 

• • • • 
• • • • 

• • • • 

c • • • • • • • • • • • • • ~ • • • • • • • • • • • • • • • • • • • • • • • • • 
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~3'16 

0:,3'17 
53'111 
53'19 

"'350 
!:>351 
I)JSL' 
53<;3 
53S't 
!'355 
5356 
53~7 

S3~R 

S3~9 

S3b0 
SJbl 
5362 
o;)b3 

536'1 
53bS 
5366 
5367 
SJi-1! 
5369 
5370 
5371 
S:P 2 
537 3 
537'1 
5375 
5376 
5377 
53711 
5379 
5JAO 
53111 
53A2 
53A3 
53!!'4 
S~HS 

~3!!6 

531!7 
53AR 
o;)!l'l 

C:,J90 
S391 
5)92 
5J93 
C:,)9't 

5395 
53'16 
S397 
539A 
5399 

C GkiO TO BE RE70~tEO IN. Y l>lttECTIONo 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ' • • • 

190 N~~AX1•~J~AX+l 
c • • • • • • • • • • • • • • • • • • • • • •• •• • • • • • ••• • 

~EDlFINl THE Y COOPOJNATlS OF THl TRA~lRS 0 

........ • • • • • 
c 
c • • • • • • • • • • • •• • • • • • • • • • 0 • • • . · .. • • • • • • • • • 

00 22(1 N=I•'•VOIO 
NP=NHPINI 
JFINP.LE•Ol~O Tn 220 
00 210 M=ls~IP 

J•lt<TITYINoM) l 
I F I I • l T • J M A X oA tl 1:! o1 II A R 0 ·y o E Q ol l G 0 T 0 2 0 0 
TYCN,III=•!>•TYINoMl 
GO TO 210 

200 TYM•TYCNoHI•FLOATIII 
J•l-2•1!121 
L•I-J+I 
T Y I N, ~1 I = • 5 • F L 0 AT C I-~ l + C T Y M • D Y I I +I I + f L 0 AT I J I e D Y ( 1: I II c 0 Y I L I + D Y( L + l I I 

210 cONrttrur 
2 2 0 C 0 tn IN U f. 

tJf'a I I II A X I 2 +I I +·C ,IN A X 12 +I I 
0 0 2 2 2 11 = I , r; I' 
!=I !If I yp I"' I) 
lFiioLToJMAX oANOo 11/ARQfo(Qoll GO TO 221 
YP 1111" ,s• rP c 111 
GO TO 222 

221 YPM•YPIMI-FL0AT1!1 
J=t•2•1JI21 
L•I-J+I 
Y P I 11 I a • !; • F L 0 AT I I - J I + I Y t> M • 0 Yl l + I I + F L 0 AT I J l "D Y ( r: l I I 1 0 Y I L l + D Y I L + I l I 

222 C<lllTitiUE . ' 
c • • 
c 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
STORE CELL PROPERTirS AT·TOP EDGE OF OLO GRID SO THAT THEY 
CA~ ~f USED FOR FILLING IN THE "EW A~EAo 

• • • • 
c 

• • • 

• • • 

c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
00 225 l"'io!t-1AX 
HFGflEZ It I =0 
R E Z AM X i I l = tJ'o 

22~ RElAIXItl:Oo 
DO 2'10 t=1 t1"1AX 
K•!JMAX-II•tMAX+J+I 
MFo<:MfLA<l<KI 
MFGREZI I 1=>1p: 
IFIMf~•L~•Ol~O TO zqo 
REZAMXI II•A~XCKII!TAU!ll•OY(JHAX) I 
lfiMfKo~TolOC!GO TO 230 
R E Z A I X I I I = 'i 5 If N Itt f K I 
GO TC 2'i0 

230 ~iFK.,MFK•100 

00 23~ N•l ,rJrtAT 
R ( Z X M <; I •t , t I = .~ '' .\ 5 <; I ;.. , : t r t< I I " ;1 X I K I 
R 1:: Z 5 lF. lr: , I l = G • 
IF IS!fiNoMFKI,~T.Uoi~EZSIEINoii:SSJrNINI 
R F.. l :;r H ('l I N , I l = [( H 0 ( N , II r K 1 
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.. 

...... 

5'4()0 
5'10 ., . 

5'102 
Slf03 
!.'ln'l 
5'105 
5'11)6 
51107 

5'f08 
5'109 
5'110 
S 11 l I 
!\'112 
!;'113. 
5'11'1 
S'ilS 
'5'116 
5'117 
5'1111 
5'119 
'S'I20 
5'121 
'5'1?2 
5'123 
5'12'+ 
5'125 
5'126 
5 1127 
'5'121.1 
S•t?.9 
'5'130 
'5'131 
S'132 
S'lJ3 
''>'13'1 
5'135 
5'13ol. 
S'137 
!'>ii3R 
s ,, 39 
L,'I'IO 
5'1'11 
5'1'12 
!; 'I 'I ) 
5'1'1'1 
<;•t'l5 ., ....... 
5'1•17 
!>'I'll! 
r; ,, ,,q 
c, ..... p 

'5 'I '5 I 
!'lf!:>2 
!--., ~' 3 

Z35 REZ,ifXII I•I(F:ZAilll I l•liMAS:Sfllt14FKleREZSIE'IN 1 1 I 
R E Z A I X I I I • H £ Z l I .( I I I I A II X I K I . . 
REZRHOC"VOIOt!I•RHDINVOIOtMFKI 

2'+0 CONTJNUE 
c •.••••• ~ ••••••••••• • .•• ' •.••• • .••••••••••••• 
C CO~IPRfS THE. OLD GRID IN' y UI.RECTJON AY COMIIItUNG PAtRS Of CELtS• 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DO 250 J•l ,NJ'HX 
00 250 J•lt!MAX 
K • I J •.I I • I 11.\ X • .I + I 
L•Z•IJ•I)•IMAK.+I+I 
HDL+It-IAX 
C A I. L C 0 1·1 P f! S I L I 

250 CON.TJNU[ 
c • • ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
C REOEFfN[ Y AND D'• 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ • • • • • • • • • 

00 260 J= I tNJI~A.~ 
2.t,0 YIJI•YI7.•JI 

o~ 270 J=~J~Axi,JnAx 
270 YIJI~Z•~IJ•II•YIJ-~1· 

DO Z_&IJ J.=l tJ~UX. 
200 OY!JI•YCJI•YIJ-11 

c •• •· ••••••••••••.. , ••••••.••.•••••••••••••••• 
C FlLL.THE ~E~ A~~A jyTH THE PROPtPTlrS SAVED ABOVE• 
c •••• ~ •••••••••.••••••••••••••••••••••••• 

110=0 
CYC=Oo 
00 30fl 1•1, IH/\X 
00 301J Jo:IIJI1AX l 1 JI1All 
K • I J• I I • I t1 A )I+ I+ I 

. M F I. A G I K 1 = 11 F c; R F. Z I I I 
AMAIKI•REZAN~!li•IAUIII•OYIJI 

AIXIKI=H£ZA!X!ll 
IJIKI=Uo 
VIKI'•O• 
IFIMfLAGI~IoLToiOOI~O TO 300 
CALL tiE.\',M I r.· 
M.f K • 1·1 f' L A G I 1.: I • I 0 0 
OU Z'Hl 11=1 t tJitl\ T 
H H 0 I N , ~If I( ; =I< I' liH; 0 I ~1 , I I 
S If I N , 11 F ~; I =I> 1:7 ~; I E. I~! , I I 

. 2 <> £.1 Hl A S S I I! , t 1 f I" I = f" L Z • 11 S I ~~ , I I • M• J( I K I 
R loll I ~~ V 0 I D , M p: I =I~[. Z R to 0 C t1 V G I 1.1 • I I 

l 0 0 C 0 N I I ~I U F. 
c • 
c 
c • 

. . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . 
lJPDAl£. Tttt: TOTAL H1f01i!TICioL ENERGY AtJI> ACTIVE .(;H:10. cOUNTER• 

• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • 
00 310 !Dit!IIAX 
1"10 310 J=IJJt•r.YI ,JtiiiX 
tr:"' I J • I I • It! A X + i + l 

310 EltiaETH+AIIX(~ )•AlAI!() 
J2=J2/Z 
Nh=lolt./2 
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5'1!>'+ 
'S'I!>S 
S'l!>b 
!'.'l~i 

~'I!>A 

">'1~9 

!)'lt.f.l 

c; .. '" 
~'11>2 

!;'II>) 

S'lll'l 
S'lt.S 

S'lt."' 
5'11>7 

~'H-fl 

S'lb'J 

~'170 

S'+1l 
~'172 

5'173 
5'17'1 
S'17S 
S'i7b 

"''• 71 
S" 7.11 
S'17<J 
S'IHU 
'S'IIIl 
<;'IB:l 

5'1!13 
Sllh'l 
~'ll.lS 

S'lt<h 
S'IF-7 
S'lkP 
5'1!<9 
5'19(1 ., ..... , 
5"9~ 

S'l9) 

S'19'l 
'5119<; 
., .... b 

s""'7 
5'i"H 
~ .. o;-q 
!) s (1 t1 
SC.ll 
SC.£·2 
SSPJ 
C:,~P'I 

o;,c.,pC, 
sc.r;IJ 
5"117 

( . . . . . . . . . . . . . . . . . . . • • • • • • • ! • • • • • • • • • • • 
( HE Z 0 t> l. I I A~. F I II I ~til 0 o 

( . . . . . . . . . . . . . . . . . . . • • • • • • • • • • 

( 

( 

(. 

c: 
( 

c 
c 
t 
( 

( 

c 

(. 

c 

HFTURII 
END 
Sl1liROIIT Jtlt. St TIJP 

• •• sr TtJf' C'Er lt•ES tf.LL foiUIIt''fJ T t E"S AT T II'IE•O • ALSO t'IA lE.RlfL 
T~~tlHS ARF ~tN£~ATED 1-!FRE AS ~ELL A~ THr OXoOYtKeYt 
lt.n liND llfLAG AhRAYSo 1 

••• ThiS PhO~LtH ~f~ERATOk CA~ SET ~p ON~ SPHERE 
Ill' l'l ~ I. Y lv U ~; 11 H l•f C YL I ~· 0 t.l< S t THE N U 1'1 BE r. 0 f' MATE H I A L 
P~Crf6FS 15 LINITED O~LY ~' T~f OI~E~SJONS ~f THE 
Ml~lD CELL Al<kAYSo 

••• SFTUr ~RITES THE CYCLE o. OUHP ON THf foiESTAkT TAPEo 

I N(LUOl (('110 II' 
UIHENS!nN l'l~~~ti~DI , 
0 I M l ~· S I Col J X S T P T I II I t Y ~ T 1\ T C to I t X EN 0 C b I t ' F: N 0 I 6 I t I P II. S ~ I b I t I N C F S C 6 I 
OHittlS!Oii l>ill'l) oH~'f>l'tl , 
OATAIMN~M[C~1 1 K,I,'ICI/6H TU 1 bHNG5lE~ 1 6H · 1 6HCOPPEH 0 

I ~H ,th I~C~,~~ AL,6HUMJ~U~t~H pEktbt!YLL1UMo 
'l lift Tt,n•TANil.1HeMI oi>H"liOU.,Mt I'IOLYtbi1Bt:E~'<UMo 

J Ml T , I> H ... (I R II. I~· t b H t b 11 L E /l (i t b'H P 0 t b H L Y M t. H S o 
'I 1>11 r,,bi-<~'~"'ITfel>l~ ANt61-<0ESITfthH lli(oi>HT TUf'F, 
!:. t.11 UH,M•Y. TUff,I>H '(oJL.,6H SHP.Lltl>H Ollt61tLOMITt. 1 

6 t.tt LI~1,6HSH1 t'Et6h o'bliHALITL,6H IDEti>HAL C:iASI 
OATAII 1 N/It;fiY.Ie~"'tlo'l21 /i>H obHBf.~fllll· 

f'!OYc),J't159J'7 
(Y(LEo:o,O 
or.,c.o 
ttVO I l'"N~•A T +I 
,;MI.~oi I t1AX•Jt1/.)(+J 
KIIA),t.~KII.A)t+ 1 

JMA)/.cJt:~oX+J 

JMs.>.lo•IMi-X+i 
X II A X c X C I t·, I• X I 
' 11 S. X ., y C .J tl A X I 
II~AX•l~~1•7••"'U~~[Z 

JJIIAX=J~Ip) t 2••Nl.Joii\E7 
tflf'KIJI•I.f·-:l·l·c:.o TC' 2SP 

••• I~!TIALI2E PkOPERTY ARRaYS . 
£,0 I 0 K"'l ,~llf,)' 

All>. ( ~ l •0 • 

A P IK l =U• 
u 1 r l•r•. 
V I I' l r.(l • 
MFLAhlKI=C 

I 0 C01<1 I tiUE 

00 11 L=leliM)Cl~ 

RHldl,LI •-I• 
1 1 tOtiT HiU( 
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SSOI! c: 
5509 oo 16 M • I , NV 0 Jll 
SSIO oo I 2 Lei, Nt1).(\ ~ 

5'511 FHACTPIMoLI•C!• 
5512 FH/ICRTIH 1 LI•O• 

•4..~ 
S513 12 COIIT lllU£ 
551'1 oo I 'I L•l ,NTP~1X 

.) s~q s TXIM 1 t.l•-"• ,_. 
5516 T Y I n 1 L I o: IJ • 

~( S517 I 'I COIH I NUl 
SS PI 16 COtJT I ~JIJf 
S~>l9 c ••• C ro~•Pl! TE y VALllt!i FROM DY AI\RAYe 
c;szo lFilVAR[IYotC.C'I GO TC 220 
55.?1 c ••• ov Vr.FOlS 
5S22 J•O 
c;s23 203 RtADI;,sOII I ~~ T I L. I I L .. I • 'i , •. ITEHPIL! 1 L•I 1 '11 
552'1 oo 205 L=lo'l 
5515 tHL=IJTILI 
SS2b IF I tlT L • r lJ • 'I 9 9 I (,0 ro 2011 
SS27 oo 20'1 i~=loNTL 

5!'128 J•J+I 
SSZ9 0 Y I J l "lt: tH• I L I 
55:\0 20'1 (OIITINUf 
5531 205 CO'IT INUf 
S<;32 GO TO :£1)3 

5533 206 IFIJ•JMAXl207 1 209 1 207 
5!'13'1 207 ~,RITE ( b ,1.00 I 
SSJS 208 F0f<I'.A T I ~'Jti I S(Tllf' EHROR - D~:F IN IN G MOl<( ·oR LESS TtiAN JMAX OYSI 
SS36 CALL EXIT 
5537 c 
553R 209 C0Nf I ~HJE 
5539 't'lll•DY!ll 
55'10 oo .7.1(1 J=.i!oJ'1/IX 
55'11 yiJI~'t'IJ•)I+D't'IJI 

55'12 210 CONT ltJU[ 

SS'!J GO TO 2'!0 
SS'I'I c ••• OY COWSTAr.T 
SC.'IS 220 corn 1 ~1ur. 
55116 oo ZJC J•loJMA.( 
SS'17 YlJI • OYF•FLOATIJI 
SS'I!I OYIJI .. 0Yf 
':>5'19 230 CONTINUE 

. 5550 c ••• COMF'•JTE: X VAI.IJ[S FROM ox ARRAYo 
;sst 2'10 IFI IVAR(lX.EQ.QI GO TO 260. 
5SS2 c ••• OX VA~IES 

5553 111 0 
SS':>'I 2'43 READIS,SOII I "' T ( L l I I .• I ... I • ITE11PILJ ,L•I,'IJ 
ssss oo 2'i"i L =·1 ''t 
SC:.C.6 NTLioNTILl 
C.S':>7 JFINTLe£Y.999) c;o Jo 2'16 

" SS'iA :oo 2'1'1 ~l'•ltNTL 

·• "' ~':''t~;q ·, f •.I +I 

c;c;bl1 OX ( J-laTEI1P l L.l 
SSbl 2'1'1 CONTINUE 

;.. : 

.~ ;. 
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S5·u 
50:.63 
5'26'+ 
SS65 
5561> 

SS67 
55611 
5569 
5570 
5571 
5572 
5573 
5<;7'1 
5575 
5<;76 
5577 
55711 
5579 
ssso 
SSOI 
55~2 

558.3 
5SA'i 
ssss 
5586 
55!17 
5SU 
55aq 
SS90 
5591 
5592 
'359) 
559'1 
5595 
SS9h 
5597 
5591' 
5SQ9 
5600 
5&01 
5602 
5603 
560'1 
5605 
S60b 
5607 
56011 
'36!1? 
5610 
'3611 
5612 
Sb I 3. 
561'1 
"'6tS 

( 

2'15 (ONTitiUE 
GO TO 2'fl 

2'16 IFII•JMAX12'17 1 2'19o2'17 
2'17 ~RIT£16,2'181 

2'1d FO~~ATI50HIS(TUP EkRO~ • DEFINING ~ORE OR LtSS THAN. lHAX oxSI 
CALL EXIT 

2'1.9 CONTINUE 
XIII=OXIII 
DO 2SO 1'"2t!MAX 
XI flaX( J•II+OXC I) 

2 50 C 0 U T I tW f. 
GO TO 280 

C ••• OX C~NSTANT 

c 
c 

c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 
c 

260 CONT lrlUE 
DO 2711 i"lolriiiX 
XIII • oXF•FLOATIII 
Ol!.lll•OXF 

270 CONTINUE 

••• COMPUTE CELL FACE AREA !TAUIIII 
280 WS•K!ti••Z 

TAUII)apJDY+'RS 
lfi!GM,(Q•IITAUIII•OXIII 
00 290 !•ZtltH.X 
~SA•X( 11••2 
TAUIJ l=PIDY+I'!ISA"'.tSI ·· 
lfi!GN,[Q•IITAUIJI•OXIII 
IJS,W<;fl 

290 COtH INUE 
FD•Io/FLO~TINTRACRI 

MOo: I 
MElflO=O 
MBecs 

••• RE~IN LOOp ON HATERIAL PACKAGES 

00 SO t1N=Io1Ji1AT 
READ15,'1501 lr.EOM 

11~0 FOR\-\A'T\1\l 
!F(IGEOM•IJ 295 1 296 1 30 

295 WRITEI6 1 '1SSI 
'ISS FORMAT('!)H BAn INPUT • 

CALL EXIT 
SEE STATEMENT NOo 29g IN SETuPI 

••• SfTUP A KfCTANGLE 

MATI 14 1 "(00E: ~1,\TfRIAL NU"'RER fO~ ·MTH PACI(JIGEo 
USED TO IDlNTIFY E•S• CO~STAN~S• 

IF A PACKAGE IS O(V!OED INTO SPATIALLY 
t>ISC!WNE.CTEO 5UBPACKAGE5, ~E'AO l~• THtlt:E ,(ARDS 
FOW EACH SUBPACKAGE ~ITH A NF~AT!VE VALUt: 
0 f 'lA T f tH~ E A C H E X C f P T nuc iL A <; l 

MHT = J OF ~IGHT COL~M~ OF PAC~AGE. 

~;Tp = J OF TOP Rl)~; l..lf 1-'ACt<Ar,E.; 
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~ . 

-r. 

. \ 

5616 
S617 
S618 
561~ 

5620 
5621 
5622 
56Zl 
562'4 
562'i 
!'>626 
5627 
5629 
S629 
5630 
5631 
5632 
5633 
56 3'1 
S635 
5636 
5637 
5638 
5639 
56'10 
56'11 
S6'12 
56'13 
56'1'1 
56'45 
56'l6 
56'17 
56'18 
56'19 
56!:i0 
56!>1 
56S2 
565) 
Sb">'+ 
S65'i 
5656 
56<;7 
S6!:i8 
5659 
56110 
5661 
5i:6Z 
!":.66:1 
S6f>'+ 
'5.6t-S 
s~..,6 

5667 
5668 
s 6<': Q 

c 
c 
c 
c 
c 
c 

' 

c 

MLF • I or LEFT COLUMN OF' PACI<AGE• 
MI\T • J Of BOTTOM ROW (Jf PACKAGEo 
UR • RIIO I IlL' VELOC! TY n; ALL CELLS IN PACkAGE• 
VA • AAIAL VELOCITY OF ALL CELLS IN PACICAGE • 
PliO IN I a !Nf'UT .0£145 I TY FCI~ PACKAGE 
SIEN • SI'ECo 1 NT • E: N E R G·.v OF' ALL CELLS IN PACkAGE• 

REAOIS,SO~lMATIMl,I'4CHT,PACTP,PACLF,~ACBT 1 URoVA~SiEN~RHOINIHI, 
l tZE~otMio STKitMI, ~Tk2\~lt STEZIMio RMUCM), ~MpH~~~ 

CALL LOCIJI~AcRT,MRT,.S,OI . . 
CALL LOCIJIFArTP,MTP,,S,II 
CALL L.0ClJ(PACLF,MLF,o5tOl 
CALL L0CIJIPACBT 1 MBl 1 ,5 1 11 
IFIMRToEQoO)MWTQI 
!FIMTPo(Qo0)M1PQI 
IFCPACRT•L£oOolMRT•O 
IFIPACTPoLEoOeiMTPQO 
MLF•HLF+I. 
"'!ll,.MBT•I 
J,..tcsco 
!FIMATIMI•LTeDIJPKScJ 
MATIMI~A~SI,..ATI"'ll 

UUR I~' I •Ur.j 
VVA(Ml,.VII 
SS!tNIMl=SlEN 
i\lqT£(6 1 '1001 
I'IAI"~••T(I0+2 • 
MA2.,MAI+I . 
V;RJTFCb,'IIOl 11 0 "1111AM£(MAJI 1 •"1NAi1EIMA21 ,RHOINCI.fl 0 5fE.N.-uReiiA,MLF.tMfo!T~ 

1 M ~ T , 1'1 T P , C Z E R 0 I M I , S T K I I H I t. S TIC 2 (. M I , S T E Z ( M I , ~1'1 U ( H I , 
2 AMO~IMI 

L=NMPIMI 
LSAVE=L+I 
FMLF•FLOATII'ILF•II 
FMBT•FLOATIHST•II 
F I" R T = F L 0 AT ( rHU ). 

FMTP•FLOATIHTP) 
••• N=NUMBER OF TRAC~RS. ALONG BOTTOM BnUN~ARY OF PACKAGE• 

1. F ( H B T • E \l • :I I G 0 T. 0 i R 
N= I MRT•I·1Lf+ ti•NTRAC~'~+ I 
lfiHRToE~•O)Nm( IJMAX•ML~+I)+NT~ACR+2 

00 17 Ktc=loll 
L"'L+I 
TXIMoLl=fMLF+rt.OATI~K-II+fD 

11 TYifloLiaFI10T 
18 lfiHRToEQ•DIGn TO 2t 

IFIH8ToNtollGO TO 19 
L10 L+I 
Tli.IMoLI=FHHT 
TYIMoLioiOo 

I ~ N = I M T P • MElT+ I I ,e 'l T R A C: R- I 
lfi~TPoE~oOIN=IJJMAX•MBT+II+NT~ACR+l 

00 20 KK=IoN 
L=L•I 
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5670 
'!.671 
5672 
5673 
567'1 
5675 
S67h 
5677 
567R 
5679 
56AO 
5681 
5682 
S6f!3 
56!1'1 
SoBS 
S611i> 
S61l7 
S6S~ 

S6S9 
Sb90 
5691 
5692 
<;69l 
569'+ 
S69S 
S696 
5697 
Sb9A 

5699 
SHlU 
5701 
!>7112 
5701 
570'1 
57 US 

5706 
S707 
S70A 
570? 
<;710 
S 7 II 
5712 
s 7 1.3 
S71'+ 
S7lo; 
S716 
s 7 t 7 
571H 
5719 
c; 7 2 ,. 

<;721 
5722 
S7?1 

c 

Tllll"tli•FMRT 
20 TYIM 1 LI•FM6T+FLO,TIKKI•FU 
21 IF!MTPoE~•OlGO TO 23 

N•lfo!RT•MLJ'+II•:-lTlUCR+l 

IFIMRToEQ•OINalflMAX•"Lf'+ti•!IITRAC~+2 
00 22 KK•Itlll 
L"'L+I 
TXI~oLI•fMLf+fLO~TIN•KKI•r~ 

2 2 T Y I M o L I : f ~IT P 
2.3 IF"IMLF"•U~·II(iO TO 25 

~:•I ~1Tr>•t1tl T+ 1 I •rJT~ACR 
tFIMTPoE1oOIN•IJJ~AX·~ST+ti•NTRACR+2 

00 2'1 KK=lolll 
L•L•l 
TXII'IoLI=F":~LF' 

2'1 TYIIIoLia~-i-IUT+FI.OATI"'•KKI•rll 

2S IFILoLToNTPMX!60 TO 26 
~~~IT E I 6 •"' lll l I. 
CALL (qT 

26 tii'IP(Ml=L 
IFILoEQ,UJGO TO 28 

L. 10 L+I 
N~1P (r1) al 

TXIH 1 LI:TXIHoLSAVEI 
TYIM 1 LlaTYIM,LSAvt.l 

28 MHRaMIH 

IFI~RToGroiMAWoQ~.MRT,[~•OlMMR•JHAr 
MMT =to1TP 
JFIMTp,~T,JMA~·0RoMTPoEUoOIMHTaJ~AX 

!FIMLFoGfoiMAXo0NoHIIToGToJMAXlGO TO 29 
0 0 2 7 l • ~-~ L F' I :w ~ 
00 27 J•liRT 0 MMT 
K=IJ-ll•IMAX+t•l 
A H X I K I •tt II u I tl I M I • TAU I I ) • 0 Y I J ) 
AllC(KI=SI,::N 
IJIKJ=UR 
VIKl•I/A 

2 7 M F' L A G ( K I = 11 
lF'IHRT.NEob,A~O.MRT,LT,IMAXoANO,I'IT~,NE,OoANO~MTP,LT,JMAX)GO TO ~o 

C••••••••••~• PAC~AGE tXTfNOS BEYOND OH!GIONAL GRID• 
C•••••••••••• Cif:Nff?ATf C00"1Dif1AH:S FOfol COiiNERS 'OF' PACf.AG~:. 

c 
7.9 ~1B=r1BfiH 

MI3=Ml\+ L 
HPACitifll='\ 
M P p. C I: ( ~1 ij I ::11 

PAC:XINH,II=rt1LF 
P A C X I M R , 2 t c r 11 R T + I • E • 'I 
PACYHI8 1 li"F'•1~T 

P A ( Y l 11 fl 1 3 I "F ·'1 T P 

1f(M~T,El•OIP~CIIMBo21•F~Q~TittM~X+ll 

lfiMTP,[~.OIPA(YIHfi 0 Jl•FLOATIJJMAX+II 
l F I M l F • r, l • I I "'A r ~ I ; 1 li , I l =,P A~ J. I M", I l + I • t: • 'I 
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., 
'; 

572'1 
5725 
5721> 
5727 
57111 
5729 

. 5 7)0 
5731 
57')2 
5733 
S7J'I 
S7JS 
57.36 
57)7 
57l9 
5739 
51'10 
57'11 
57'12 
s 7'13 
57'1'1 
51'15 
57'16 
57'17 
57'1!i 
57'19 
1;750 
5751 
5752 
5753 
575'1 
57SS 
5751> 
5757 
575A 
5759 
5760 
5761 
5761. 
576.\ 
576'1 
576'i 
5761> 
5767 
576A 
5769 
5771) 
5771 
5772 
577) 
577'1 
S77C:. 
57H 
5777 

SF•tt 
JFIMSTtLEoJP~OJISF••Io 

1FIHBToGlollPACYI~U,tl•rACY~M~,II•sF•loE•'I 

Sf•lo -
lfiHTPoLf,Jp~~JlSF••Io 

P4CYIM8 1 JI•PACflrlOoJI+SF•IoE•'I 
PACliM8 0 ))aPACCIMUI1.1 
PACIIH8 1 '1>=PftCXIMO,II 
PACliH~ 1 bi•PACXIMUoll 

PACYIHB,2tapACYCM0oll 
PACYIH~ 0 '11•PACY(H~tll 

P A C Y I M 8 1 S I " P A C Y I till , l I 
MBBI!•ttA 
GO TO '19 

• JO CONTINUE 
C ••• SETUP A CIRCLE 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

ISPHMX .. NUHI:IER or CELLS fROM CENTER OF SPHE:RE TO 
ITS ~lliHT EllGF: o 

J'<ADq .. t!IIM6t:R Of CELLS ~·~oM CENTER OF St'H.£Rl TO 

ITS SOTTOH EDGE, 
JR~nA .. NIJMUEI{ o:F· c_ELLS I' ROM CENTER OF s·PHERE TO 

ps TOt' ·E.DG_E;. 
JSP!!TP a t!Ul1f!Ef: Of CELLS FROM ROTTnM OF r;R!D TO TOp. 

EOuE ·oF ·sP.HE~t: .'cAT "THF: AX lSI·· 
JSPHKT,. t!lJMBt::li llF CEL\.5 FROM BOTTOM OF GRill 10 AND 

PlCLUiliNG BOTTOM t.PGE OF Sf'H.Ef<E U.T THE AX!~H. 

JC:t.tHR :o tJIJHIIER OF' TilE e,;IUD LINE WtHCII tOJNCIDES tiJTH 
SPHERE CENTER AT THE AX!So 

YCffHR a 0 I STA~Cf: Or SPHt;HE CF~NTER FROII Gil lll BOTTOM ., 

C IN Cf~TiMETERSo 
C RAOIIJS • RADIUS o'r SPH(Rf. • IN C"[NTIMETERS• 

R E '0 I S , 8 011 I M A T I 1~ I , lJ P. , VA 1 S I I. N ,_ R H 0 I N I N i , C Z E R 0 1 N 1 , 5 T K I I Ill l 1ST K 2 I N I t 

l 5TE·ZINJoHr1UPJI oAH!Jtq•~l' . . . . 

800 F0RHAT1t61~EIC•,/6E!Oo~l 
UR"O• 
UUH 1'11•0• . 
VVAINJ•VA 
551-F:NINI•SiEij 
HA!zHATfNJ•Z-.1 
MA2•t14l+l 
Y C F. N T R :o Y I J C E t.JT n I 
~HITE16,~20) . . .. 
~. R IT£ I 6 1 •q ,) I N, ~N .\ '1C:: I 11A I I o ;1NA 1'1£ I HAl) oR HOI N IN I , S IE N ~ JIR 1 VAt HAD I US • 

1 Y CENT i o C Z E R 'l I N.l , 5 T K 1 liP t 5 T K 2 I N I , S ·r E Z IN l , R M U I tJ l , AM 0111 N I 
DO 51 15Pril~X=Ioli1.\ll . 

IFI~AOlUSoLEoXIISP~~XIlG0 TO 52 
5\ COtH li'JUE 
S2 YTOP:oy(~~TR•~~~[U5 

I) 0 S l J S P •i r P" I , .J 11 A X 
lfiYTOPo~t•YIJ~P~T?Ilf,O TO S'l 

C.l CONTINUE 
S~ YBOT:oYCENTR-~A~IUS 

IFIY60To~T•O•IYHOT:o, 
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'!1779 
5779 
5790 
'57~1 

SH2 
57113 

'•Hi!'t 
S7~S 

s 7 tHo 
57-37 
5 7!1 'I 
S7a9 
S790 
57Y1 
S792 
SHJ 
.. 79'+ 
S79'i 
S7Y6 
!0797 
')798 
S7H c 
Sli.JO 
5er:Jt 
!08,'12 
5803 
5~0'+ 

seas 
5806 
5~07 

513!18 
5809 
5810 
sa 11 
S812 
satJ 
581'1 
5815 
'iol!l6 
S8J7 
5818 
5'119 
S!\20 
5821 
5822 
5823 
';Bl'+ 
S!I2S 
So:!26 
'd27 
c,azs 
5~29 

5830 
r, g) I 

00 SS JSPHST•J tJMA( 
1ftY~QT,LEoYIJSP~~TII~O T~ 56 

55 CONTl"'UE 
56 YC2•VCENT<t••2 

RS~~O • ~AJ(~S••2 

DO 'I~ l•ltiSP~~~ 

K=IJSPH~T-IJ•!M~~•I+l 

XL2 •IXII-111••2 
Xrl2 •IX1Jll••2 
DO '16 J:JSPH~TtJS~HTP 

VOLSPH: TAUiti•D~IJI 

IFCJoGToJCENrRl G'l TO lZ 
tiSY:o YC£tHR-Y I J I 
hSYP=YCENfri-Y(J-11 
GO TO J'f 

)2 wSYaYtJ•11-Y~~Nf~ 
... SYP•YIJI-YCENT~ 

l'l ~SR•XL2 + hSY••Z 
-'5AaJ(~2+11SYP••2 

IFI~SBoGE•~S~RJJ ~0 TO '16 
IFI~SAoLTo~SQnJJ GO TO ~5 

••• CELL CUT ~1 SP~E~E BOUN~ARV 

'L2T•AHA41 I~L2,qS~Ro-~SVP••2J 
XR2S=AMJ~IIxR,,~S~~J-~SY••ZI 

~5LF•XL2•~SYP••2 

RECTAD=O• 
RECTOL'"O• 
IF I 1 GH • E iO ol I .;·n T 0 'I J 
IFI~SLFoLfoRSqR~I ~ECTAoaPIOY•I!~SQRO•HSYP••21•XL21•WSYP 
IFIASYoGToJol RECTDL,.PinY•IXR2~·(L21•~SV 

~SA~S~RTII"SQRO•Xaz~>••3l•Z•·I), 
•S9=SiRTIIRSQRD-KL2TJ••31•Z•/3o 
GO TO ~I . . . 

~0 !FIWSLFoLToNS~RJl~ECT~~s~SYP•ISQ~TtRS~~n-WSYP~•2l•SQRT(~L2t• 

IFI~SYoGf,O,lRFCTDL•~SY•ISiRTIXR2RJ•SQHTCXL211 

~SA~.s•tS~HTIXL2TI•~Q~T(~S~MD-(LZTI+RS~RD•ASI~I~~RTIXL2TI 
ti~AO!IJS)l/Pt)Y 

~Sd=•S•!S1~TIXR2ni•S~~TIR~l~D-~R2Al+RS~RD~ASl~IS~kTI~~2BI 

J/RADJUSJ llc>IDY 
~I CO~TINUE 

V 0 L S PH= P I 'l Y • I :.v 5 ~ • "SA I • HE C T 'l L + R E C T"A t> 
~2 MFLA'I~I=~O+IOJ. 

,IFIMOoLE•·~'HCLSI G<.l l•l '!] 

NR!lE!6,S~JI I,J,tGEO~ 

CALL E~IT 

'i~ H = .'111 
~HOI I ,MI"•Jo 
MO '" H0 + I 
S IE I 'l," I " <;I r ., 
V I..: I :. v ~ 
Ul<l=ll-< 

XHASStN 1 ~1 a VOLSPH•RHOJN(~I 

RHOIN,Ml : RHOI~INI 

I F I ·1 • E ,; • I I r,:) T ·) 'I 'I 
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.... 

.:::: 

S8l2 
S8Jl 
SAl~ 

5AJS 
SBH 
S837 
c;g38 

5839 
SS'IIJ 
SE!'fl 
S~'f2 

S9'13 
59'1'+ 
SB'IS 
59'16 
S9'17 
5'3'18 
S'!'19 
5950 
sas1 
SRSZ 
">853 
58<;'1 
sass 
'l8S6 
sas7 
SBS~ 

S859 
S!l60 
S86l 
SA62 
Sil63. 
SR6'+ 
5865 
SA66 
5867 
5~68 

sa69 
S87r:l 
SA71 
5872 
5873 
S87'+ 
S87S 
SR76 
S877 
5~78 

'\R79 
seao 
SARI 
S8ri2 

S8Rl 
SSt! 'I 
SAI15 

WhTAUC f I•Orl.JI 
XHASSIN•l,H)aiWS•VOLSPrii•RriOJNIN•II 
SI(IN•l 1 HI•AI~I~I. . 
I~IXMASSIN•ItMloLT•6•1 SJEIN·I~~I•U 1 
IFIXI1ASSIN··t,~leLTtOt.IXMA.SS(N•I tHI•O• 
RHOIN•I 1 MI=RHO(U(N•t) 
WS•lHASSINoMI+XMASSIN•I 1 MI 
AIXIKI•IXM'SS!N·I~HI•SIEI~•IeHI • SJEN,XMAS51NtMit/wS 
A~IX I K I :ot;S 
GO TO '16 

C ••• SPH~~[ BOUNOARr 15 A FREE SURFACE WHEN SPHERE IS 
C FIRST PAtKA~E GENERATED !N•IIo 

'+'I RHCII•IVOID,M)=!•O 
AMXIKI•XMASSINtMI 
AIXIKI•Slfi'l 
GO TO 'lb 

C ••• CELL NOT cUT ~y SPHERE ROUN~ARY, 

c 

c 

c 

'+S AHXIKI ,z: VOLS~H•PHOPIII'II, 

VIK·I•VA ' ' 

: 
'+6 

'lA 

Ult<I=UR 
AIXIKI = SIEN 
MFLAGIKI=N 

•••END 
K •K +I MA.X 

•••END 
(0NTINUf 

Of' 

OF 

L0?P ON RP'"S I J I 

LOOP ON Cul.UMI~S Ill 

••• PL~CE Po\RT 1cu·s AROUNU SPHERE 
JDI AM=JS?HTP+I•JSPII"T 
10(AMc2•1SPHilX 
ANGLE=~!DYI2o+A~INIIYCENTN·~BOTI/Ro\DIUSI 

NCELLS:o7~•~LOATtMAXO(J~IAMo~biAMJJ~~N,LE/PIDY 
KHID=~TRACR•NrELiS+J . . . 
KEN ll'" 2 • 1< ·1ILI 
NMP IN I =KE;JL) 
AN'iLF.:ANGLE/Ft 'l\TIKF.ND•I I 

0 0 S 7 I = I , K E. i~ 0 . . , . . ... 
T X I N 1 I I'" tt A 0 IUS • S ltll F' L 0 o\ Tl K t:: NO •II • ANGLE 1. . . 

C H• TRACEff COO~OlNATfS INITIALLY DEFIN.r.D IN rM• UNITS• 
S 7 TY I 1~ , I 1 : 'f C E ~IT R +RAt) IllS • C 0 S ( F L 0 AT I KEN D;,. JJ'eA N G L. E I 

T X ltJ 1 to:: E t< 0 I = 0 • 
IFIYBUToLE•UoJTYIHtl )cOo 
I F I Y 13 0 T • C. T • 0 • l T ~- I I~ • I I = 0 • 
NA•N•I 
IF I N • f" Q • I I tl A= tt V 0 I D 
D 0 6 3 ~~ ~ = I , I( 1: ttll 
CO 58. I= I, I SI'H,•H 
IF'ITX(N,~PioLF•XIlll&O 

<; 1:! l 0 tt T I 1\ U 1:: 
«;9 CO 6! Ja I, .ISPttTP 

IF l T YIN, NP I tl. [ • Y I J I I Gil 
~I CO<H T.11UL 
62 NPA=t·H·IP (Iii\ l +rr>t~+ 1•111' 

T0.62 

C ••• TNAC[~ CooRn:NATES CONVr.RTFe To CELL U~ITSo 

T X I ti , >J P l = F L 0 11 T I I - I I + I T .\ I t: , N P I • )( I I • l I I I 0 X ( I I 
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59811 
58~7 

581111 
58119 
0::,1!90 
5891 
5892 
S8Y3 
s·a9'+ 
S89"i 
SP'Iil 
5897 
511911 
5899 
59f10 
;qo1 
59(;2 
59()3 
59f1'+ 
5905 
59[111 
S9fJ7 
5908 
5909 
5910 
591 I 
5912 
~913 

591'1 
5915 
5916 
5917 
59111 
5919 
S920 
5921 
5922 
59~) 

592'1 
5975 
S9;>6 
5927 
59..!8 
S9;>9 
s•no 
5931 
5932 
59:"13 
593'1 
S93S 
S9.H, 
S9J7 
S9J~ 

0::,9.19 

c 
c 
c 
c 

c 

c 

TYIN,~IPI•fLOATIJ•l I•ITYIII,r-.PI•YIJ•tl 1/DYIJI 
••• NA !S PACKAG( r-.UM~ER Of MATERIAL OUTS]Ot ~H~ SPHERE, 

~IPA IS II!Oril fOR TRACf:Rs Or I'ACKAGE NA \';HICH lOLL 
DE OHDCHfD EAACTL~ OPPOSITE fROM T~E PACKAG~ h 
TRA(EWS t~ THIS REGION, 

TXINA 1 NPAI"TltN 1 NPI 
· 63 TYINA 1 NPAI•TYI~oNPI 

NP•NMPINI+J 
NHP IN l•tll' 
T X I ~~~ N P l'.Y ;; I N 1 I I 
TYINoNP)afYIH 1 ll 
NP.AaNI'<PINI\1+1 
NPB=NPA + KPIO 
NHPINAI,.NPI:I 
TXINA,NPBI•TXINA,~PAI 

TYIHA 1 hPbi•TYI~A,NPAl 

I f' lr I 1'1 P I N A J • L E • t• T P tl It I G 1'1 ll• 'I 9 
Y<fiiTEC6,67011iA 

670 fOR~.ATI• ERPDR IN S[TUPo hHPI' 1 11~•1 GT NTPM~o•l 

CALL EA! T 

C ••• JPrS=I ~HEN PACKAGE WE HAV~ GENERATED IS A SUSPACKAGE 
C IIHD TH[Rt IS ANOT~ER SUI:IPIICKAGE TO.BE DErlNEDo 

IFIJPI':S.EQ•tlt;O TO ?96 

C ••• E~!O Of LOOP ON MATERIAL. F'A~I<.AGE!>o 

c 
c 
c 
c 
c 

!>0 (ONTitiU[ 

••• DEFINE ~010 HATERlAL lRACfRS THAT DEFINE STNAIGHT Ll~r 

BOIJIIIHRIES Of Th£ fREF SURFACE, TPACl~S SI10ULO BE 
OHOE'<FD St•CH lHAT IN TRAVE"Lllt·it; SETW~[N ANY . 
C ll" SF CUT l V F P ~ I R 0 F TRACERS. TffE V 0 l D l S 0 ti THE L t f T o 

IFINSJO[SoEOoOIGD TO 10~ 

L"' 11HIPINVOI!JI 
L5AVE::L+l 
R E A P S 2 0 , I ~. 5 TIH (1·1 H I , Y 5 T R T II-' M I t K EN 0 1 M !" I , Y H: 0 ( 11"' I • fol ~1• 1 , N S I 0 E S l 

S20 fORI! A 1 I 'fll(l • ''I c · • ' 

00 71 MM=ltN'>Jt:ES 
lfJCFSCMMl=! 

71 JPI':SSI'1MI:O 

IPr-55111=2 
INCF"SII!=C 
IF I~.; S J D f. 5 • L I:" • l I Ci l' T r. 7 J 
I P11.5S I II= I 
DO 77 MM•2 1 ~SIOES 

I F I A F' S I X S T 1-q I " M I • )( 1:. ~. l• I ~~ ~~: I I I • I. 1:. • 0 • • A tJ (' • A f.l S I Y S t H T I ~HI 1 • Y E N I) t ~11'1• I I I 
JoL[,Q,)t:;u To 72 

I P K S S I l·i I" I = I 
IF t ~ S T 1\ T I t'. ~I I • r. T • fJ • • t.r D • V S T !\ T t •1 ~~ I , (, T • 0 • I I P K S '>I I"~~~·., U 
lf•CI"StMt~l=ll 

If' 1 -,. UJIJ I n 1~- I l olE • II • < 0 fl • Y E.llC· I~~ M • I I • l. E • n • I I P K S S 1M M- I l • 2 
7? cord 1 r•ut 

I F r _,_ f.i. ,-, t ., <; l ~; 1 o:; i • L<: • r •• 11 to • Y Li· fl 1 ~. s ID f. s I • L ~- • ro • 1 1 r '< s !> 1 N s 1 r•l S 1 a 2 
. I 
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S9't~ 73 CONTI tiU( 
59'11 oo A9 t'IH•l 1 tJ'i I t'F.S 
~9'12 STRT h.CS T~l I 11M)' 
~9'tl 5 T R T Y a Y 5 T R T Ot M I 
~9'1'1 l N 0 X • X F.r 1 0 I o1t• I · 
59'15 ENOyo:yt:.NDIMMI 

, ... 59'16 I t4CF• I NCf"S I ~I'! I 
59'+7 JPKS•II>KSSif'4t11 

- j 
59'111 CAI.I. LOCIJISTRT~oNSx~o&oOl 

59'19 CALL LDCIJISTPTY,~Sv,o5oll 
'\)- 59!>0 CALL LOCIJIP'IJ).o~lllX,oSoOJ · 

59'il CALL LOClJIFNnY,NOY,,~oll 

~9!>2 IFISTMTX•GE:a,J~~ T6 l !>2. 
5953 NSXaO 
S9S't NSI'•NS'f+l 
5955 IIIJ X" tJil X+ ·a 
~9S6 NDY•tl!H+ I 
~957 GO TO li>t. 
S9S8 1!>2 IFIST~TioGEoO~IGO To ·1 S't 
5959 NSV•O 
!'.960 tl 0 Y • ~~ ::J Y ·+ I 
S'HI c;O TO 166 

5962 15'1 I f I E tlt> X • G f. • lh I Gil ·ro l'>o 
5963 NS.C•N'iX+l 
S96't NDX•O 
5965 GO ro 166 
5966 IS6 IF CErHJI"o~E•O•IGO TO !Sd 
5967 NS.C:o"JSX+I 
5968 NOX•NDXe't 
5969 NSY•'IISY•I 
597'J Nt'Y:aO 
5971 GO TO 166 
5972 IS8 JfiA851STRTX·f~n.cloLEoUIGO TO 162 
5973 JFINSYo(~oOINSYfl 

S97't Jfi~DYoEQoOI~D~•I 

597'i JFISTHTXoGToENDXIGO TO 160 
5976 lfiNOXoEQoOJ"JnXzl 
<;,977 NSXaNS.il.+l. 
597A c;O TO 166 
5979 160 Ifi~SXoE~•OI"JSX•I 

59i!O ~~ s v .. '~ s·v + 1 
59"! I N!JY:NI)Y+l 
59!12 Nlll•NI)X+I 
S9al GCJ TO 166 
S<;B'4 162 I F I IV 5 X • F. :~ • o\'~; S X ,. I 
S98S If INOXof~oOJNnX•I 
'59 'HI tFISTRTYoGToE~DYIGO TO 16'1 
59~7 If I~·DYoEr.oOPJIJY•I 

'598" NSX:NSX+I 
!';999 N L' X"'~~ t1 X+ I 
S'i9(1 "'5 y = ~' s y. l 

..... 5'i91 GCI TO l6l. 

" "' S992 16'+ [f Ci'<SYofQoOINSYal 
'5'i9l ~.,f.'Y:.';~Y<·I 

~ =-· 

~ -
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5'99'1 
5'995 
5996 
S997 
599!1 
5999 
6000 
6001 
i-002 
6003 
600'1 
61'05 
6fl06 
601)7 

600!1 
6009 
6010 
6!'11 
6012 
6Gil 
61"1'1 
6015 
6CI6 
60ii 
6niA 
6019 
60.?•) 
6021, 
6022 
6023 
1102'1 
6025 

6026 
6027 
60211 
1>029 

60)0 
6031 
6032 
6033 

60 3'1 
i>OJS 
61)36 
6037 
61)39 
on39 

60'10 
60'11 
61)'~2 

6r)'l) 

60'i.'l 

on •ts 
60'111 
60'17 

168 

170 

c 

!Ft~DXo€QoNSX,ORoNOYoEQ,N5YJGO TO 110 
W~tTEI6 1 1681M~,NSXtN5Y 1 N~k,NOY 

FORHATI22H ERROR JN FREE SURFACE ,SX,Sl61; 
CALL EXIT 
CONT IIHJE 
lfiiPKS,E.QoJ ILSAVE 11 L+I 
Ifi~BSISTRT~·~NOXI•LEoOoiGO TO 8'1 
IFI~SXol~•OIGO TO dz 
JF(NSXoGToNrXoANOeNOX,GTeOIGp:To 82 

, .......... . 
( 

c 

N•INDX•NSX+JI•NTRACR+I•I~CF 

!FINDXo(QoOIN•Il!MAX•NSX+li•NTRACR+2•JNCF• 
00 81 KK 11 lt~' 

l"L+I 
TXCNVO!Otll•FLOATCNSX•II+FLOATCKK•J+INCFipFD 

81 TYI~VOIOoLicfLO~TINSYI - . 
GO 10 88 

C••••••••••• ADD TRACERS ~ROM RIGHT TO ~EfT+ 
c 

82 N•I~SX-~0~+1 I+NTRACP+I•INCF 
!FINSX,(QoOIN=IliM~X-NOX+ri•NTRACR+2 

0 0 8 3 K ,.. .. I I ~l 

L•L+I 
TXC~VOIOoll•FLOATINO)•I)+FLDATIN•KKI•FD 

83 TYINVOIDtLI•FLOATINSV•II 
r,o 1 o ae 

8'1 If INSVoEQoOIGO TO a~ 

IFCNSYoGToNCYoANOoNOV.oGTeOIGO TO 86 
c 
C••••••••••• ADO T~ACE~S F~O~ BOTTOM JO TOPo 
c 

c 

N= I liOY•NSY+ J I••HRACR+ 1- I NCF 
!FC~0YoEQo0lN=IJJMAX•N5Y+li•NTRAC~+2•tNCF 1 

00 SS KKC.l1N ;. 
L•L+I 
T~I~VO!OtLl•FLDATINSX•II 

8~ TYINVO!DtLicFLOATCN~Y-II+FLOATCKK-l+INCFI~FD 

GO TO 88 . J - . 

C••••••••••• AOD T~ACERS FROM TOP To ROTTO~o 

c 
86 N=I~SY·N~Y+I I•~TR4CR+I•INCF 

!FINSY,EQoOI~=IJJMAX•NDY+li•NTHA(R~2 

D 0 8 7 I( K • 1 o 'l 
LCL•I 
TXINVOIDtli•FL~ATCNSXI 

B 7 T Y I NV 0 II) t L I "F I_ tlA T I 14 fJ Y • 1 I + F L 0 AT IN •I( I( I • F il 
R A I F I I P 1< '5o i-1 E o 7 It; •l T J R •) 

L•L+I 
TAINVOIDoLI=T-CNVOlOoLSAVEI 
TYC~V01Doli;TYCNVJI~ 1 LSAVEI 
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• .... 

6o•ia 
60'49 
60SO 
60S I 
61Jt;2 
60S3 
61)t,'4 
60">S 
60!;6 
60!:.7 
60S9 
6nr,9 
6060 
6061 
b.ll, 2' ~ 

61)63 
61lb'f 

~tn~>S 

61166 
6 116 7 

6ri6A. 
6n~>9 

6070 
607'1 
6072 
6073 
607'4 
6075 
607/t' 
6077 
607A 
61179 
6t180 
6fll'\l 
6fJ82 
601!3 
bOt! 'I 
60l!S 
b()ri6 

60~7 

60AA 
bOH9 
6090 
6091 
6'0'12 
60'D 
60 9'4. 
609S 
60'lb 
6:(197 

6(19~ 

b(1'19 

6\r"IO 
6 I(' I 

c 
.C 
c 
c 

c 

LSA\IE•L+I 
89 CCirH ltiUE 

SJO 

lOS 

NHPIN\IO!DI•L 
IFIL1L[1NTPMXIGO Til lOS 
1\RI TE16 1 S30l 
FORMAT C' ERRoq I"' S[TUP, NHP I N\10 In I .(if IHPHX fJ 

CALL EXIT 
CONTINUE 

••• olnDL~ TRACERS SLIGHTLY SO ~AC~AGE no0NO~RIE~ 
(lOtH FAL.l EXACTLY ON GH.!D l.INES ANO .MlXt:O .. 
CELLS CAN B~ MD~E EASILY O£FrN~Oo -, 

0 0 I 2 0 N • I t r: V 0 I 0 
NN=NMI' IN)' 
IF'INN_oE~oOI Gn JO -120 
oo I I 0 L .. I I tHI . . . -
I F I T X I N 1 L I o <; T o 0 1 , AN 0 , T X I N , L I o .L T 1 F L 0 AT I I I H A- X I l T X ! N 1 L l • r X ( N .t L t + I o E·. 't 
SF= I o 
IFI!NTITYIN,LIIoU>JPROJI Sf'••l,o - .. 
JFITYIN 1 LioGToOooAHOoTYINoLI•LToFLOATIJJ~AX~I 

JTYINoLlaTYI~oLI+JoE-'I•SF 

110 CONTI"'UE 
120 CONT[NUE 

c·· ••• F''LAG CEL·LS i>Of(OERING PAt:KII!;£5 

c 

c 

c 

00 201· H=toNIIOif) 

NP•NMPIMI 
IFINPoEQ•OIGO TO ~01 

:ou·2oo L"'ll~,p 

I=INTITXIM,Lll+t 
J•INT!TYII'IoLII+I 

. IflloGT •. IMAX.nRoJoGToJMAX)GO To 20o 
IC.=IJ--tl•lt~A)(+I•J 

MFK,.MF'LAGIKI. 
IFIHFKoGToiOOI M.~clif'K•lOO 

CALL P~OPRT 

2(10 CON T t•IUE 
201 {ONTlNUf 

((11-iPUTE TOTAL EI~ERGY IN. G;.(ll). I.Ert-ti 
2!;1l 

300 

••• 
ETH=Oo .-' 
00 300 K=loKIIAX 
[lH•ETH + A~XIKI•I•S•IUIKI••2 + V(KI••ll + AI!IKII 
COtHit•UE 

IFI·r-.-Tcc.L!.I•O'l c;o .ro. 30~ 
••• Sr-TUP p,.c;SJVE .C<:LL•Cf::IITER[O TRACERS. I"•_HEtt NTCCoGToOo 

N-P:o 
'0 0: -3 0 ·3 J·: l o ! 1-1 A X t 7. 
00 303 J•loJ~A.,l 

-K= IJ•I'l•·Ji1A~'+ 1·•1 
LF I AM X I I( l -• L [ • C .:1 --1_:, 0 T n 3 0 3 
~~;, ~ ~ L A.t::i I. K l 
1-F Ul o L T • l(J 0 I r; n 1 fl 3 C Z 

~-~=~-· ('lJ 
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6tllZ 
6103 
6)11'1 
~tns 

II IN• 
6107 
61fl'l 
61C9 
6110 
~Ill 

"112 
f-111 
611'1 
611 s 
6\16 
6117 
6118 
6!1 q 
6!20 
6121 
6122 
11173 
1112'1 
11125 
6126 
i: 127 
612A 
6!29 
6130 
6 I 3 I 
6 t 32 
6133 
613'1 
6!35 
613b 
6137 
6!38 
6!39 
6!'10 
61'11 
111'12 
1>1 .. 3 

61'1'1 
61 'IS 
lq .. , 

lol'i7 
6J'IR 
61'19 
61 !;!1· 

!'-I fd 
6t<;2 
6!!>3 
"1'!>'1 
.b I t,c; 

rv•O• 
1)0 301 N•t.~lt"_.,l 

IFIHHOI"'~IoL(oOol ~0 TO 301 
P V = r V • Ul A '"• SIt •, Ill/ R 110 ( N • til 

301 (0UT1fiU[ 
lfCPVoLT•IT.Utfi•OY(Jl•oSII GO TO ~03 

302 NPcNP+.I 
XPCtiPI a FLOf,Till•oS 
YPINPI a fLOATIJI·•~ 

303 (Otlllt<UF.: 
NTcCa~Jt' 

tRITEC6,3Q7) IL,XPILloYPILIIL•1,NTcCI 
307 FORMATCIKo'CELl tlNTERlO T~ACEk~'/(l~t2ftO~z~rS,ZfJnoZtl5oZfiOo2, 

1 rS,2f"!Uo211';1zFI0o?.ll 

lOA. C OUT INUF: 
C ••• ~RITE TAP[ DUMP FOR CYClE Oe 

JIScS!>S o 0 
REVIJ NO Kv~JI H· 
t.R I TE I KUtl I TY'I IJ!h CYCLE 
NRtTE IKUNITl) 1711 I 11•11ISOI . 
~Rilf IKUNrT•I CUI!l1~111 eAMXIJloAJXIlll Pfllt HFLaGCII,I•loKHAXI 
ViR JT E I K U II 1 f V! I I S T R c:; ZL I) I • 5 T R 5 R P I J) 1 5 T R 5 P Z II I 1 I • 1 oiC. H A X I 
1'1 R I T £ I 1<- U U I T \'l l I )( I I l 1 1> )( I 1 l 1 T A lit I ) 1 1 • I ,I11A X ) 
I'IRITE: IKUIIITfil IYilto l)Yillt lai,.JMAX) 
~R!l[(~UNJT~J tcZEROtMl, ~TKIIHJ~ STK?IMl 1 SlEZIM~, MMU(HI 1 

I AHONIMlt UHOINI~ lo SSJENIMit VU~(Mit ~VA(Hit MATIMJ 1 PL~IMit 

2 H" I 1 ~~ ~1 A T 1 
~RITEI"'Uh!TW) (MPACII I,HP~CKII 1,1•1 1 MB~~~ 
r. R I T f" I 1r. lJ ''I T \'' l I I P P. C X I I t L I t PAC Y I I , L I , I •t 1 "B B 8 I ~ L •I t 1'1 B 8 I 
~RtTEIKUNIT~I l(lMASSIH 1Lit RHOI~oLI1 ~IEIH1~11 SAMPYIMoLio 

1 5 A ~ ~1 P It~ 1 L I 1 11"' 1 1 "I-1A T I 1 f' H 0 I N V 0 I D , L I t L • 1 1 N M X C L 5 I 
DO 350 ~'"I t N\'0 1 D 
t-lP;:Nf1P ( N I 

1\MPEIKUI-l.!T'HI NP,CH!t!1LI1lYIN,L) 1 L"'I,I'IPI 
3'50 cOr..TI~UE 

N P = I H1 All I 2' + I l • I.J ~.A 1(1 ;> • 1 I 
\\ R I T E I tc v ll I T W l r.. P , ·o P I L I , Y P I L I 1 L • I 1 N P ) 
V.S.obt-,,(1 
y, H I T E I K U ~· I T I'• I I'' s·, t• S 
RET liRt• 

'100 FOk~ATI// ~OX,l8hiNITlAL C0ND1TION5//I~X18HMATERIAL, 
16Xo7~DEN~!TY,P~,2rl5JfeiJ)IIHUII2X,IHV17X,7HLEFllll1lX18HRI~HT~II, 
23X, qHShllD~IJI 1 2)(t6HT0PIJI/I . 

'110 FORHATI9H PACKAGE oil t2A6oiXeiP'1Et3oS,3Xe13o7Xtll 1 7X 1 1lo7Xol3// 
I 29X, 2H)0ollX 1 1hYI,IIX 1 2HY2,ll1 1 2HEC,lC~,3HR~U,tCX 1 ~HAMD~I 
1 2JXI IP6fiJ,;//I . 

'12r F0RMATI/I'IO~,t8HJNITIIL tC~OifJO~St/12Ji8HMAi[HIALt6Xt7HOE~5tTYo 
JUXeJH~IEti1Xo1~U,t2X,JhV,7~,6HRAriUSo'IXI~HC[~TLR/I 

~)0 FO•~ATI9~ PAL~AG~ ollt2~L,)X, ~F l!o~o~f"IOo3;/ 

I 2 '" t 7 rlY C , I I ;. , 2 H '( I t I l 'I t <n; Y ;:. t I I ll , 2 HE 0 t I C X , 3 H R t• ll , I f' X , 'Hi A~· D 11/ 
2 2l1e!~6E13.~//l 

'1!'0 FO"I'Alltt· 1 '1f !C.~/'IE IDo'!lt.llOo'+l 
s r 1 F u k , ' to. r '·" 1 ., , r: i ·· • ~ , J l 1 r • •• ' 

116 

~------------------------------------------ --

I 



6!56 
61 S7 
61U 
61b9 
6160 
6!ld 

.... ,.. .. 1>162 
6163 

r -
616'4 

-}i! 616S 
61U 
6167 
616A 
6169 
6170 
6171 
6!72 
6173 
61 , .. 
6!7S 
6176 
6177 
6·!18 
6179 
6181) 
61 Ell 
b\!12 
6t SJ 
6Jl!'f 
6JRS 
6JP. ... 
6JH7 
6tllA 
6JA9 
6!90 
6t'n 
6J92 
b193 
619'f 
6!'15 
6"196 
6197 
6f'i'8 
6199 
6100 
6101 
62l12 
6703 
.~20'f 

62115 
6206 

•S: ~ 

~~ 

~ -

c 
c 
c 

550 f0RMATI67H EJCE[O~D ST0HAG£ R£&U£SyEP FOR MIXED CELLslhMXCL5lt lie 
lJtiGtOMI • ,31 ... 1 

600 FORMATIJI6t2F ... •ll 
END . 
SUb POUT I NE STPN6 
JNCLIIOE COMOIM 

••• STPNG IS CALLtD ~ROM PHJ TO CO~PUTE THE YIELD STREN~lh 
OF TH( MATfRIAL IN CELL K• 

'100 STRENG•O• 
IFI~FKoG1o10CI GO TO ~OS 

C ••• PUPE CELL 
N11 HATIMP:l 
SOLID•AMnMIMFKI•RHOZ!N) 
OENSTY•~MXIKI/ITAUI(!•OYIJI) 

JFIDENSTYoLToSOLJDI GO TO ~~~0 

lliSA•Jo 
IFIAIXIKioLToOoORoA!ISI~TEZIHfKII•LroOI~O TO '102 
tSA~I.•AIXIKI/STEZI~FKI 

IFI4SAoLToOol Gn TO 'f'fO 
'f02 ~SRaDENSTY/RHnZINI•I• 

STRENGmctZEROCMFKI•tSB•tST~lCHFKI+STK21HFKI•WSS)I•~~A 

GO TO '1'10 
C ••• MIXEO CELL 

c 

c 
c 
c 

'105 I"KF•~fFK•IOO 

IFIRHOINV~IDtMKFl•~ToOo) ~0 TO 'l'fO 
t' 0 "0 7 f" M = I I ~I I!" T 
IFIXHAS~IMM,MKF)oLtoCo) 60 TO '107 
~I ... 1'1 A T ( 1'4 ~I ) 
SOLJD:AMDMIMMI•RhOZ!Nl 
IFIHHIIIMN,HKFioLToSOliDI GO TO '1'+0 

'107 CONT JIJUE 

'108 

.. r.q 
'l'fO 

VCELL•TAUIIl•~YIJl 

DO '109 MM•I 1 ~Jio!A T 
IFI~MASSIMM,H~FloLE,Ool 60 TO '109 
l.loSA •I• 
IFIABSISl~ZIM~IloLEoOol GO TO '108 
WSA•1o•SI[IMM,~KFI/STEZ!MMI 

. IFI~SAol.E•Ool GO TU 'tO~ 

N•MAT!MMI 
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